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SOME BYGONE OPERATIONS IN SURGERY. 

By sir D’ARCY POIVER, K.B.E., London. 


V. LITHOTRITY: 

THE CASE OF THE EMPEROR NAPOLEON III. 

Lithotrity in its original form had a short and brilliant career in the Ihstorj'' 
of surgical operations. In a modified form it is still in use, but with diminish- 
ing frequence, at any rate in England, where stone in the bladder is becoming 
yearly less common, as hygiene, dietetics, and social habits improve, Avith 
advances in our knowledge of the laws of health. 

Lithotrity began in the early part of tJie last century as a counterblast 
to the use of litliontryptics and lithotomy, Avhich were yielding very unsatis- 
factory results. Jean Civiale (1792-1867), Avhen he Avas as yet only a second- 
year medical student in the University of Paris, began a series of experiments 
in 1817 to ascertain whether it AA'as possible to crush a stone in the bladder 
Avithout injuring the Avails. He iiiAmnted a variety of instruments for the 
purpose and read many papers before the scientific societies, but it Avas not 
until 1823 that he ventured to oiDerate upon a liAung patient. His metliod 
did ^ not attract much attention at first outside Paris, though Jean Leroy 
(D’Etiolles), the tactless and jealous Charles Louis Stanislas Heurteloup, and 
Franz Amn Gruithuisen, avIio AA-^as afterAA'ards Professor of Astronomy at 
Municli, Avere also devising instruments for the same purpose. 

The earlier instruments Avere large and formidable pieces of ajjparatus, 
consisting in principle of a straight metal catheter proAuded Avith a claAA"- 
shaped end bA' aaIucIi the stone aa^hs seized and held in position Avhilst it Avas 
being broken up by a metal rod passed through the catheter. The stone Avas 
cither pierced, drilled, crushed, or squeezed by force exerted througli the rod. 
An attempt AA^as made to crush the stone AA-itli tliese instruments at a single 
sitting, the fragments being alloAved to pass by the natural expulsive efforts 
of the bladder. 

The method spread slowly beyond France, and it Avas not until 1827 that 
lithotrity Avas undertaken in Austria and in ItalA% Baron Heurteloup came 
to London in 1828 and lived in Vere Street until 18.32. On Jnly 21 and 30 
and on August 20, 1829, he ojAcrated upon a seaman, age 61, aa-Iio aars under 
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the care of Antliony White in Westminster Ilospitnl, and tliis was tlie first 
case of lithotvity in England. Hcurtelouii had inijiroved his technique by 
1S32, for he was then crushing stones at a single sitting and removing tlie 
fragments by svringing out the bladder througli a catlictcr with a large eye. 
He claimed that for this purpose he invented the syringe now in general use 
which has three rings to enable it to be used with one hand. 



SIR HENRY THOMPSON 

The value of the operation was quickly recognized. Joseph Hodgson in 
England and Philip Crampton in Dublin performed it frequently, simplified 
the instrument, and improved the method of removing the fragments, though 
they preferred to crush the stone at repeated sittings lasting only a few minutes. 
The lithotrite by this time was assuming its present shape — a rod ending in 
a flattened blade set at an angle. A moA'^ablc blade passed along the fixed one, 
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the sliding movement being converted into a screw motion Avhen the stone had 
been seized. The female blade, at first solid, was afterwards fenestrated to allow 
the fragments of the stone to drop back into the bladder. The standardiza- 
tion of the instrument was due largely to the mechanical genius of John Weiss, 
the instrument maker, who then had a shop in the Strand. Credit must also be 
given to Charriere, of Paris, Avhose model Weiss improved in se^^eral particulars. 



PROFESSOR H. JACOB BIGE.LOW 

The practice of lithotrity soon fell largely into the h.ands of (Sir) Henry 
Thompson, who was devoting himself to the surgical treatment of diseases of 
tlie urinary organs. Thompson visited Paris in July, 1S5S, to study under 
Civialc. and in 1SG3 he published the results of his cx])ericnce in the Lettsomian 
Lectures delivered before the ^ledieal Society of London. Improvements had 
in the meantime been made in the method of evacuating the fragments of 

c? o 



2 


THE BEITISH JOUENAL OF SUEGEEY 


the care of Anthony While in Westminster Hospital, and tliis was the first 
case of lithotrity in England. Heurteloup had imjrroved his technique by 
1S32, for he was then crushing stones at a single sitting and removing the 
fragments by syringing out the bladder through a eatheter with a large eye. 
He claimed that for this purpose he invented the syringe now in general use 
which has three rings to enable it to be used with one hand. 
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England and Philip CramiDton in Dublin jrerformed it frequently, simplified 
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the sliding niovcineut 1)eing converted into a sci'ew motion when the stone had 
been seized. Tlic female blade, at first solid, was afterwards fenestrated to allow 
the fragments of the stone to drop back into the bladder. The standardiza- 
tion of the instrument was due largely to the mechanical genius of John Weiss, 
the instrument maker, who then had a shop in the Strand. Credit must also be 
givcir to Charrierc, of Paris, whose model Weiss improved in several particulars. 



professor H, JACOB BIGE.UOW 

The practice of lithotrity soon fell largely into the hands of (Sir) Henry 
Thompson, who was devoting himself to the surgical treatment of diseases of 
the urinary organs. Thompson visited Paris in July, 1858, to study under 
Civiale, and in 1863 he published the results of his experience in the Lettsomian 
Lectures delivered before the liledical Society of London. Improvements had 
in the meantime been made in the method of evacuating the fragments of 
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crushed stone, and in 1846 Philip Crampton was using as a suetion apparatus 
a glass bottle exhausted of air and connected with a catheter by means of 
a rubber tube provided with a stopcock. Mr. J. T. Clover, the anjesthetist, 
invented his apparatus in 1866, which, with slight modifications, is still in use. 
It consists of a rubber bulb with a glass trap to catch the fragments as they 
are washed out through an evacuating catheter. 

The stone Avas crushed at repeated sittings until in 1878, Avhen Professor 
H. Jacob Bigelow (1818-1890) of the Harvard Universit}% Boston, iMass., 
revolutionized the operation by crushing the stone at a single sitting (continued 
for as long as might be necessary) and removing all the fragments rvliilst the 
patient Avas still under the anassthetic. He did this by using a more poAA'erfuI 
lithotrite, a larger evacuating catheter, and a more efficient CA^acuating 
apparatus. The operation Avas carefully thought out and Avas the result of 
more than three years’ experimental Avork. His first operation AA’as performed 
on May 15, 1876, the patient being a man of 60 Avho had suffered AAOth sym- 
ptoms of stone for tAventy years. The method of litholapaxy or rapid lithotritj’^ 
AAuth eA'^aeuation AA-as brought to the notice of English surgeons bj’- Reginald 
Harrison at the annual meeting of the British Medical Association on August 8, 
1878, but it did not come into use for seA’^eral years afterAvards. 

The success of Sir Henry Thompson’s lithotrities, manj'^ of AA’hich AA'ere 
done at Unh^ersity College Hospital, became so aa'cII knoAAm that in 1863 he 
Avas called upon to complete the AA^ork AA'hich CiAuale had begun eigliteen 
months previously and crush the stone AAdiieh had long troubled Leojjold I, 
King of the Belgians. The earlier sittings had been suspended OAving to an 
attack of acute cystitis, but Thompson avoided its recurrence by using a 
ncAV lithotrite on each occasion. Nine years later he AA’as summoned to 
Camden Place, Chislehurst, in Kent, to consider the case of the Emperor 
Napoleon III. The Emperor had suffered from urinar}’’ trouble for some 
years, and on July 1, 1870, a consultation had been held at the Tuileries 
to determine the cause of his sufferings. There Avere present MM. Nelaton, 
Rieord, Fauvel, See, CorAusart, and Conneau, the last being his jrriA^ate 
medical attendant. Professor See AA’as asked to put the findings of the 
consultants into ^Avriting, and Conneau undertook to obtain the signatures 
of the surgeons and bring the report to the notice of the Empress. The 
report, dated Julj’ 3, 1870, stated that the Emperor had suffered from 
four attacks of hrematuria in the preceding five years and that from August, 
1869, the urine had alAA'ays contained pus. The shaking of a carriage and 
riding on horseback caused much pain. There AA'as also dysuria, and a 
catheter had been used on tAA'o occasions at least. It AA’as thought from 
these signs and symptoms that the Emperor undoubtedly had a renal or a 
A’esical calculus, and exploratory measures AA’ere recommended. The report, 
hoAA’eA’er, miscarried oAA’ing no doubt to the turmoil preA’ailing in those July 
da3’s just before the declaration of AA’ar against Germanj’. It AA’as ncA’er 
signed bj’ the eonsultants and it Avas ncA’er shoAA’n to the Emj^ress. It 
seems to liaA’e been kept bj’ Dr. Conneau, for it AA'as seized Avith his 
other papers at the Tuileries on September 4, 1870, and AA’as then published. 
The document is of historical importance OAA’iiAg to the date on AA’hich it 
AA’as draAA’n up — .lulj’ 3, 1870 — three daj’s before the declaration of AA’ar. 
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Had it been seen by the Empress and had an operation been decided upon, 
events might have happened very differentlj'. The outbreak of hostilities 
might have been delayed or even entirely abandoned. As it was, they were 
undertaken by a very sick man, and in the end Napoleon came to England 
as an exile. 

The symptoms improved for some time after the arrival of the Emperor in 
England from Wilhclmshohe, but later they increased in severity until in July, 

1872. Sir William Gull and Sir Henry Thompson met Dr. Conneau in consul- 
tation. The prostate Avas then found to be healthy, ]>ut the Emperor declined 
to allow a catheter to be passed. Palliative measures, therefore, could alone 
be recommended. The pain increased, and prevented riding, driving, and 
even walking, until on October 31 he consulted Sir James Paget, who advised 
an exploration of the bladder. This was again declined, and it was not until 
December 24 that Sir Henry Thompson was allowed to pass a flexible catheter, 
after which he impressed upon the patient the urgent necessity for an explora- 
tion of the bladder under an amesthetic. 

The necessary arrangements Avere made, and on Thursday, January 2, 

1873, an ancesthetic Avas giA^cn by Jlr. Clover. Sir Henry Thompson introduced 
a lithotrite and determined tlie presence of a ATsical calculus, probably 
phosphatic, of the size of a Avalnut or large chestnut. The examination AA^as 
made at 3.30 p.m. in the presence of Sir William Gull, Baron Corvisart, Dr. 
Conneau, and Mr. John Foster (brother of Sir Michael Foster the physiologist), 
AA'ho AA'as then acting as Thompson’s pr^ate assistant. The stone Avas crushed 
and a considerable quantity of debris AA^as removed. The operation Avas 
folloAved by much pain, and a second sitting AA'as arranged for Monday, 
January 6, at 10 a.m. This second sitting had to be postponed for tAA'o hours 
as the patient had a rigor, and it Avas not until 12 o’clock midday that the 
ana;sthetic AA’as administered, again by Mr. CloA'er. A large fragment of stone 
Avas then found impacted in the membranous portion of the urethra. Much 
delicate handling had to be undertaken before it AA’as dislodged and further 
crushing Avas possible. There AA'as eAudence of obstruction on the day folloAA’- 
ing this second sitting, but it Avas less complete, and it AA’as decided not to pass 
any instrument. A third seance AA’as arranged for the morning of Thursday, 
January 9, but by this time it is cA’ident that the general condition of the 
Emperor had gh’en rise to anxiety. He Avas seen at 11 o’clock on Wednesday 
night by his medical attendants ; at 2 a.m. on Thursday by Dr. Conneau : 
at 4 a.m. by Baron CorA’isart ; at 6 a.m. by Sir Henry Thompson ; and 
at 9.45 a.m. by all his medical attendants in consultation, as Avell as bA’ 
Mr. CIoA’er. 

It AA'as reported that the Emperor had slept better than on the pre- 
A’ious night, and it Avas decided to proceed Avith a further lithotrity at 
12 o’clock. He became alarmingly ill, hoAvever, at 10.25, and died at 10.45. 
A post-mortem examination Avas made by Dr. J. Burdon Sanderson, then 
the foremost pathologist of the day, Avho found extensh’e disease of both 
kidneys. The calculus AA’eighed about | oz. and measured 1| x IfV 
All the other organs Avere healthy. About one-half of it had been crushed. 
Its nature is not stated, but it appears to haA’e consisted of urates ndth a 
coating of phosphates. 
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Sir Henry Thompson, the operator, was a remarkable man. Born in 
1820, he was the only son of the village shopkeeper at Framlingham in Suffolk, 
by his wife Susannah, daughter of Samuel IVIcdley, the artist who painted 
the well-known 23ortrait group of the founders of the IMedical Societ}^ of 
London. ]\Iedley afterwards went on the Stock E.\change, made money, and 
was instrumental in founding University College (afterwards the London 
University) in 1826. Both the parents of Sir Henry Thompson were rigid 
nonconformists Avho dreaded a scientific education and disliked the idea of 
a profession for their son. Thomjjson, therefore, Avas emploj^ed for a short 
time in his father’s business, but soon tiring of it, apprenticed himself to 
George Bottomley, a medical man practising at Croydon in Surrey. He 
entered as a medical student at University College, London, in October, 1844, 
and distinguished himself by Avinning the gold medals in anatomy and surgery 
and by his appointment under Sir John Eric Erichsen as his first house surgeon. 
At the end of his term of office he entered into partnershijA Avith his former 
master George Bottomley, but soon returned to London Avith the intention 
of practising as a surgeon. He AA'as elected Assistant Surgeon to UniA’-ersitj^ 
College Hospital in 18,5.3, becoming full Surgeon in 1863, Professor of Clinical 
Surger}'’ in 1866, and Consulting Surgeon in 1874. 

Thompson Avas an ardent champion of cremation as a method of disposal 
of the dead. He first dreAv attention to the subject by an article in the 
Contemporary Bevietv in 1874, and by his energy established a Cremation 
Society of Avhich he remained President until his death. A Crematorium 
Avas built at Woking, but its use AA-as forbidden by Lord Cross, Avho AA’as 
then Home Secretary, and it AA-as not until March, 1885, that the first 
cremation Avas undertaken after Sir James Stephen had declared in a test 
case that the jArocedure Avas not illegal if it AA’ere carried out decently and 
AA’ithout offence. 

Thompson Avas a skilled artist, the talent no doubt being deriA-ed through 
his mother, though it AA-as fostered by study under EdAA-ard Elmore, R.A. 
and Sir LaAA-rence Alma Tadema, and he exhibited frequently at the Royal 
Academy. He AA-as also interested in astronomy and built an obserA-atory at 
Molesey, AA-here he had a country house. He AA-as, too, an eminent collector of 
china, his collection being sold at Christie’s on .June 1, 1880. In the social 
life of London he 2 Alayed a great part as a host. He Avas celebrated for his 
‘OctaA-es’ — dinners of eight persons, eight courses, at 8 o’clock. The com 2 Aany, 
the food, and the Avines Avere of the choicest. King EdAA-ard AA-as of the party 
on more than one occasion, and King George V, AA-hen Prince of Wales, AA-as 
2:)resent at the 300th octaA-e. Thom23son received the honour of knighthood 
in 1867 and Avas created a baronet in 1898. He married Kate Fanny, daughter 
of George Loder, of Bath, and Avas the father of a son. Sir Henry Francis 
Herbert Thompson, and tAA-o daughters. Lady Thom23son AA-as Avell knoAA-n 
for her musical talent as a pianist. 

Sir Henry Thompson died at 35 Wimpole Street, Avhere he had liA-ed all 
his professional life, on April 18, 1904, and his body Avas cremated at the 
Golder’s Green crematorium. 

He AA-rote much, both professionally and in the lay revicAA-s and magazines, 
and published tAA’o noA-els under the name of “ Pen Oliver, F.R.C.S,” the 
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first in 1SS5 being entitled Charlie Kingston's Aunt, the second in 1886, All 
But, a Chronicle of Laxcnford, which is illustrated by twenty-four whole-page 
drawings by himself. 

The portrait of Sir Henry Thompson is reproduced from All But, a copy 
of which was kindly lent by Jlr. George Buekston Browne, F.R.C.S.Eng., 
who was formerly his private assistant. The original was drawn by Sir Henry 
Thompson, and represents him as he appeared in 1885 in Framlingham, his 
native village. The portrait of Professor Bigelow is from a photograph taken 
in 1888. 
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THE PRESERVATION OF THE ILEOCiECAL SPHINCTER IN 
RESECTION OF THE RIGHT HALF OF THE COLON. 

By W. H. OGILVIE, 

ASSISTANT SURGEON, GUY’s HOSPIT.AL, LONDON. 

REASONS FOR EXCISION OF THE ILEOCAICAL SPHINCTER. 

Resections of the colon are performed, in the great majority of cases, for the 
removal of malignant growths. In such an operation the growth itself, as 
much of the bowel above and below and of neighbouring structures as may 
conceivabl}’^ have been involved by cancerous cells, and the whole of the 
lymphatic vessels and glands which drain the affected area, must be removed 
in one block. Since the lymphatic channels from the colon accompany the 
blood-vessels, and the intermediate and main lymphatic glands are grouped 
along them, any such radical ojieration implies the ligature of the corresponding 
colic artery shoi'tly below its origin from the superior or inferior mesenteric 
trunk. Thus a second factor arises ; the parts removed must include not 
only those necessary for eradication of all the areas which may have undergone 
malignant invasion, but also those ivhose viability has been endangered by 
ligature of the main artery. In the case of growths lying anywhere between 
the ileoc£ccal 'S'alve and the hepatic flexure, these considerations demand the 
removal of the area supplied by the ileocolic and right colic arteries, and 
therefore a resection ivhich is sometimes wider than is necessary upon grounds 
of pathology alone. 

Friedrich’s operation, resection of the intestine from a point six inches 
above the ileociecal valve to a point four inches below the hepatic flexure, 
with the peritoneum OA-'erlying the ileocolic and right colic arteries and the 
lymiihatics accompanying them, has for many years been accepted as an 
eminently satisfactory procedure for the treatment of operable cancer in the 
right half of the colon. The immediate and late results of Friedrich’s ojieration 
as regards safety and prospects of cure are admirable, but it implies the 
removal of one of the most important pieces of mechanism in the phj'^siolog}'' 
of digestion, the ileoca;cal sphincter. In cancer surgery this is unavoidable, 
for the need for eradication of the disease overrules all other considerations, 
and cancer surgery has hitherto been dominant. Of late, however, operations 
upon the colon for the treatment of non-malignant conditions have come to 
assume an increasing importance. Diverticulitis, stasis in the proximal colon, 
and dysfunction after suppurative appendicitis, may all demand resections of 
the right half of the colon in which any wide removal of the l}nnphatic 
drainage area is unnecessary. The purpose of this paper is to suggest that 
in such operations the physiology of the ilcoeajcal angle should receive greater 
consideration. 
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THE STRUCTURE. MOVEMENTS, AND FUNCTION OF THE 
ILEOCAICAL SPHINCTER. 

The observations of Keith in 1903 and of Rutherford in 1914 liave estab- 
lished the fact tliat the ilcoc.-ecal opening is a muscular sphincter, which does 
not depend in its action upon any valvular mechanism. In life the termination 
of the ileum is seen as a hemispherical papilla about 1-S cm. in diameter and 
projecting about 1 cm. above the surrounding ca?cal wall : it is smooth and 
scarlet, in contrast to the pink and folded cascal mucosa. The frasnula 
described in anatomical text-books arc never seen. The sphincter is formed 
by the fusion of the circular and longitudinal fibres of the termination of the 
ileum and those of the adjacent c.'ccum ; in addition some independent circular 
fibres are grouped round its summit. The ileocaical sphincter derives its 
nerve-supply from the sympathetic system. Section of the splanchnic nerves 
is followed by permanent relaxation ; on the other hand, direct stimulation 
of these nerves, or indirect stimulation by adrenalin, 2 rroduces violent contrac- 
tion of the summit of the sphincter, while the movements of the rest of the 
intestine are inhibited. Stimulation of the vagi or pelvic nerves has no effect. 
Keith has demonstrated that the nodal tissue forming Auerbach’s plexus is 
especially develoiied at the level of the ilcocrecal sphincter, as at the cardia. 

Rutherford has described the movements of the ileocaical sphincter, as 
observed through a caccostomy opening. During periods of activity, waves 
of peristalsis can be seen through the relaxed caecal wall 2 >rogressmg along the 
terminal ileum at regular intervals. When the wave of contraction reaches 
the ca?cum, the sphincter relaxes, and the 25apilla becomes wider and less 
prominent. About 4 c.c. of liquid faeces and gas enter the caecum, and the 
sphincter then shuts and iDecomes firmer and less prominent. 

The chief function of the ileocaecal sphincter is to 2 ^revent the ileal 
contents 2 iassing too rapidly into the caecum. Hurst has shown that a barium 
meal reaches the end of the ileum one hour before any appreciable quantity 
enters the caecum. The ileum is often full four or five hours after the last 
traces of a meal have left the stomach. In consequence the products of 
digestion collect in the terminal ileum, where they remain for a longer time 
than in the stomach. During this 25eriod active segmentation can be observed 
in the terminal four inches of the ileum, but 25eristalsis is always very feeble. 
The ileocaecal s2)hincter has therefore the same effect on the contents of the 
terminal ileum as the pyloric sphincter has on the contents of the stomach, 
controlling the outflow, so that sufficient time may ela 2 ise for the complete 
digestion and absorption of foodstuffs. This 25hysiological ileal stasis is so 
well regulated that the chyme which enters the caecum only contains very 
small quantities of nutritive material in solution. 

The ileocaecal sphincter relaxes whenever a wave of peristalsis passes 
over the terminal coils of the ileum. Though these waves start shortly after 
the arrival of the chyme at the ileocaecal angle, they are at first very infrequent. 
As a result of the ileocaecal reflex described by Hurst, active peristalsis takes 
23lace at the lower end of the ileum each time that a meal enters the stomach ; 
the s23hincter relaxes, and chyme enters the cfecum. The S23hincter is not 
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called u25on under normal conditions to prevent rcllux of ficcal matter into 
the ileum, since antiperistalsis does not oecur in the jrroximal colon unless 
there is some distal obstruetion. When such movements oecur, the sphincter 
cannot withstand any degree of increased pressure on its colic surface. 

Spasm and Incompetence of the Ileocajcal Sphincter. — Hurst bclie\^cs that 
ileal stasis is rarely encountered except under conditions of organic obstruc- 
tion at the ileoCcXcal angle. When true ileal stasis is seen in the absence 
of organic obstruction it is usually due to achalasia of the ileociccal spliincter 
determined by a chronically infected apjDendix, This condition is exactly 
comparable to that of pjdoric achalasia in duodenal ulcer. 

Incompetence of the sphincter does not occur as a elinicalh’’ observed 
phenomenon. After ileocolostomy Avith or Avithout resection of the terminal 
ileum, the controlling action of the ileocaccal sphincter is entirely abolished 
and the contents of the ileum pour straight into the colon. The loAA'er four 
feet of the small intestine become dilated, tiieir muscular coats hyjAertropliy, 
and their lumen contains semi-solid faecal matter. The terminal stages of 
intestinal digestion and absorjDtion are cut short, and much of tlie mitritiA’^e 
material in the chyme is lost to the bodj% Much more serious is the constant 
presence of the putrefactive bacteria in the small intestine, Avherc they find 
abundant jnaterial on AA'hich to multiply, and Avhere tlie free blood-supply 
and specialized absorptiA'^e function of the mucous membrane facilitates the 
entry into the circulation of the toxins Avhich tiiey produce. 

The resection or exclusion of the ileociccal sjAhincter for intestinal stasis 
in young j^atients is fraught, in the n)ajority of cases, AA’ith disastrous conse- 
quences. At first, if constipation AA'as very marked befoi’c the operation, the 
patients may feel much better, and this imijrovement may last for as long 
as fiA’^e years. Later, progressiA'e ill health, suggesting absorjAtion of toxins, 
sets in. IrritabilitA^ nervousness, insomnia, a feeling of extreme Aveakness 
and tiredness, headaches, nausea, loss of appetite, and loss of Aveight are 
the main s3TOiAtoms. No treatment has much effect in alleAuating tliese 
troubles. 


THE OPERATION OF TRANSPLANTATION OF THE 
ILEOCiECAL SPHINCTER. 

Any modification in technique AA'hich enables the essential object of an 
older ojAeration to be attained, and at the same time jAreserA^es to a greater 
extent the function of the part, is a step forward. The oiAeration of trans- 
plantation of the ileocaccal sphincter here described is an example of such an 
attempt to retain function. The immediate results of the ojAcration in tlie tAVO 
cases in Avhich it has been carried out haA'^e been so satisfactorj'^ that they 
justify the jAublication of a method Avhich has onlj'^ had such brief trial. The 
princiiAle of the operation AA'as suggested bj'’ Dr. A. F, Hurst, aa'Iao had both 
patients under his care in Ncav Lodge Clinic. Full clinical details of the 
condition for AA'hich the operation Avas jAerformed are apjAended at the end of 
this paper. The actual procedure AA'as the same in each ease. 

The abdomen is oiAcned bj' a right paramedian incision, 6 or 7 in. long. 
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and about an incli from the mid-line, the rectus being displaced outAvards. 
After separation of adhesions, and a general survey of the abdominal viscera, 
the peritoneum is divided to the outer side of the ascending colon {Fig. 1). 
This division is made at the edge of the bov/el, or slightly overlapinng it, so 
that jrlcnty of peritoneum shall be available at the end of the operation for 
eovering the wliole posterior abdominal wall, and is carried upwards round 
the hepatic ilcxurc for 2 in. along its superior border, and dowuAvards round 
the attachment of the ciecum in the right iliac fossa, to continue for 1 in. 
along the inferior aspect of the attachment of the mesentery of the ileum. 
The ciecum. ascending colon, and hcjratic flexure are mobilized by stripping 
them inwards as in the first stages of Friedrich’s operation. In this conserva- 
tive operation, however, the mobilization does not extend inwards to the 




Fig. 2. — -Division of vessels and isola- 
tion of ileocolic bundle. 


ureter, and the stripping is less vigorous, the retroperitoneal layer of fascia 
being left on the muscles. 

The mobilized colon is now held up, and the ileocolic artery and its branches 
are identified through the translucid peritoneum : the branches going to the 
right are divided between double ligatures about half an inch from the main 
ileocolic artery {Fig. 2), and the peritoneum is incised along the line of this 
division from the inner margin of the ciecum for about in. mesially. The 
blood-supply to the ileoctccal angle, and the accompanying sympathetic 
plexus Avhich innervates the sphincter, are thus left intact. Division of the 
peritoneum is carried upwards on the inner side of the ascending colon at a 
distance of about an inch from its Avail, the right colic artery or its branches 
being cut betAA^een double ligatures. A point from one-third to one-half the 
distance along the transA^erse colon from the hepatic flexure is noAv selected 
for dhasion, such a length being left as Avill alloAv the blind proximal end of 
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the divided colon to lie comfortably at the old site of the hepatic flexure with- 
out tension, yet without looping of the remaining transverse colon. The 
branches of the middle colic are divided close to the Avail of the colon for a 

distance of 1 in. on each side of 
the selected spot, and the attach- 
ments of the great omentum to 
the superior border of the )Aart 
of the colon to be rcmoA'ed arc 
tied off close to the bowel and 
dhdded. The colon is crushed 
Avith a poAA'erful clamp 1 in. 
Avide {Fig. 3), and tied in the 
crushed jjortion by tAvo liga- 
tures, I in. apart, Avhich are left 
long. Proximal and distal to 
these ligatures, tAVO purse-string 
sutures arc placed round the 
boAvcl but not tied (Fig. *1). 
The colon is noAv diA’idcd bc- 
tAveen tlic ligatures Avith a cautery, the ends arc held up by an assistant, and 
iiiA'aginated as the purse-string sutures are tightened by forceps Avhich are 
immediately put aside. The 
blind end of the distal colon is 
further closed by a second purse- 
string suture. 





Fig. 5. — Dininond-sJiapeci area on 
the mcclial c.TCnl ivnll marked out for 
transplantation. (In the figure tho 
ascending colon is rotated clockirise 
tlirougli 120° to bring tho ileocmcnl 
region toivnrds the observer.) 


Fia. 4. — Transverse colon ligatured in crushed 
portion : two purse-string sutures in position, ready 
for tying. 

Tiie crecum is noAV prepared for anas- 
tomosis. The posterior Avail has no perito- 
neal coat, but is coA'cred Avith loose fat," in 
which the cfccal A^’cssels run before they 
pierce the muscular laj^er. All fat and con- 
nectiA'-e tissue is cleared aAvay along tlie line 
of suture, and an}' small A'cssels AA'hich are 
diA'ided in the process are ligatured. A 
diamond-shaped piece of the medial crecal 
AA’all (Fig. 5), Avith the ileocrecal junction 
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at its centre, is then marked out for transplantation. The longer diagonal 
of the diamond, which lies in the long axis of the bowel, is 3 in. long, the 
shorter, at right angles to this, is 2 in. This area is marked out by three 
Lane's forceps attaehed at its upper, lower, and posterior angles to the ca;cal 
wall, and a stitch at its anterior angle. The transverse colon immediately 
beyond the closed end is 
now emptied of contents by 
gentle pressure, and a loop 
5 in. long and including 
about half its circumfer- 
ence is held in an intestinal 
clamp so that the anterior 
longitudinal band lies along 
its summit. 

The ileum is controlled 
by a light clamp jdaced 
across it 3 in. from its ter- 
mination. The c:ecum is 
brought up to the loop of 
transverse colon, with its 
posterior surface towards 
the colon, and its blind end 
to the right {Fig. 6). Before the anastomosis is commenced, a strip of 
gauze soaked in ^la^dnc solution is laid between the two portions of bowel 
behind the line of junction, and abdominal mops, also wrung out in flavine, 
are arranged i-ound the operation area to prevent any possible soiling. 

The posterior ctccal wall is laid along the loop of colon, and the points 
marked by I,ane’s forceps are attached by three stitches of 00 catgut, the 

upper and lower angles of the 
diamond being stitched to the 
longitudinal band, the posterior 
angle i in. below it. The stitch 
at the left-hand end of the 
anastomosis is left long, with 
the needle still on it. The 
csecal wall between these stay 
sutures is then fixed to the 
transverse colon by a series of 
interrupted stitches about |r in. 
apart. The cajcum is now 
emptied by pressure, and two 
long Ochsner forceps are placed 
across it from the inner side, 
one above and one below the 
ileocBBcal angle (Fig. 7) : these 
forceps outline a diamond slightly larger than that marked out by the stitch 
and Lane’s clamps, their points meeting in the middle of the cajcum. A 
knife is run along the ileocascal side of these forceps, and the colon, closed 



pietod. Csccuin clamped off prior to removal. 



Kic. 0. — C.-ccuin brought up to transverse colon : 
insertion of first row of stitches. 
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at one end by a purse-string suture, and at the other by the two clamps, 
is removed. 

The exposed surface of the crecum and ileoereeal valve is rapidly mopjjcd 
dry and swabbed with gauze soaked in flavine solution. The transverse colon 
is opened by an incision along the longitudinal band, and its interior also 

mopped clean and swabbed with 
flavine [Fig. S). A stitch of 
00 catgut is next inserted at 
the right-hand corner of the 
anastomosis, the needle piercing 
the transverse colon from the 
mucosa outwards and re-enter- 
ing the erccum from without 
inwards ; this stitch is tied on 
the mucosa and left long. A 
second stitch, piercing all the 
coats of the adjacent edges of 
transverse colon and c;ecuni. is 
inserted half-way along the line 
of anastomosis, tied, and left 
long. The continuous hajmo- 
static sutiirc is then started at 
the left-hand end of the opening. This suture is of 00 catgut with a needle 
at each end, and is inserted in the same way as that at the right-hand corner, 
the knot being tied on the mucosa at the centre of the catgut. It is con- 
tinued as an over-and-over stitch through all the layers, the first and second 
stay sutures, when reached, being knotted to the continuous one. and cut 
short. The return layer of the hscmostatic suture is done by a simple over- 
and-over stitch with pull on the 
mucosa which I learned five 
years ago from Tyrrell-Gray, 
and have since used for all 
anastomoses (Fig. 9) : it in- 
verts the mucous edges com- 
pletely and includes all the 
vessels, being, in nay opinion, 
preferable to the Connell, about 
whose efficacy for preventing 
leakage and controlling ha;mor- 
rhage I have always entertained 
the gravest doubts. My own 
modification is to use two 
needles, so that the suture line 
shall not fiirish at a corner — 
the weak spot of any anasto- 
mosis. The suture having reached the right-hand corner, and being tied 
to the sta\' stitch, the needle is taken straight out at the corner of the 
opening in the transverse colon, straight in at that on the csecum, and 



Fig. 9. — Detail of return layer of 
hrcmostatic suUire. 
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])ullcd on the mucosa {Fig. 0, 1) : it is again passed from within out 

through the ^vaIl of tlic trans\'crsc colon I in. beyond the corner, from without 
in tlirough the cut edge of the ciccum tlie same distance beyond the corner, 
and ptdlcd tight. Two more doiddc stitclies are taken and pulled tight on the 
mucosa, so that the first half-inch of the return la\'cr is now inverted at the 
right-hand end {Fig. 9. 2). The needle is then passed from within out 
through the edge of the transverse colon just beyond the last stitch, and laid 
aside. The second needle is used to invert the left-hand corner in a similar 
manner {Fig. 0 . 3). It is first passed straight out through the ca;cal corner 
and straight in through that in the transverse colon, and jnilled tight on the 
mucosa. The suture is continued from left to right, each stitch, as it is pulled 
tight from within, inverting the two edges, 
till the other end of the suture is reached. 

The needle is then j)assed through the 
c.Tcal wall from within outwards. The two 
ends, both of which appear on the outer 
coat, are now tied, inverting the last bit of 
the edge {Fig. 9, 4). 

The needle wliich was left on the stay 
suture fixing the outer coat of the ciccum 
to the longitudinal band on the transverse 
colon at tlic left-hand end is now taken, 
and a continuous Lembert suture is put in 
from left to right, iiu'crting the line of the 
haemostatic suture ; tliis is tied to the stay 
suture left at the right-hand end. A third 
layer, a running Lembert suture inverting 
the edges still further, is then inserted all 
round the anastomosis, which is turned 
round to enable its posterior surface to be 
reached. 

The raAV areas in the abdomen are noAv 
coA^ered A\dth peritoneum {Fig. 10). The 
gap betweeiA the upper leaf of the mesentery of tlie ileum and the cut 
edge of the transverse mesocolon has been folded on itself, and is closed 
by a short continuous suture. The loAA^er leaf of the mesentery is similarlj'- 
scAAm to the edge of the ]5arietal peritoneum, AA'here it AA^as dirdded on the outer 
side of the ascending colon. The blind end of the transA^erse colon is laid on 
the bed of the hepatic flexure, and fixed to the edges of the peritoneum on the 
posterior abdominal AA'all b}' a fcAv interrupted sutures. The cut edge of the 
omentum, if redundant, is fixed by one or tAA'o stitches oA^er the anastomosis. 

The AA'hole area of operation is lightly mopped Avith flaAone solution, and 
the abdomen closed. 

DISCUSSION. 

The operation here descrilred is difficult and scA'-ere, and by no means 
AA'ithout risk. It is, hoAA^eA-er, so essentially sound in principle, and has been 
so successful in the tAA'o instances recorded beloAA", that I intend to perform 



Fig. 10. — The operation of ileoctecal 
transplantation completed. 



16 


THE BEITISH JOURNAL OE SURGERY 


it in further cases where the disability justifies a procedure of sucli magnitude. 
One difficulty is that the patients are wasted, toxic, and discouraged, and 
already in poor condition to withstand a severe ordeal. Extensive adhesions 
from previous operations must be separated, a time-consuming task, Ijefore 
resection can be commenced. 

In the operation itself the chief difficulty is that of making a secure and 
leak-proof transplant into the side of the colon. Care is required in cutting 
the csecal patch to ensure that its size is conformable to that of the ojicning 
in the colon, and that the ileal opening is at its centre and not near enough 
to any edge to suffer damage to its musculature or nerve-supply. The suture 
of the posterior caccal wall to the transverse colon is the least secure ]rart of 

the anastomosis, since the whole of this wall 
presents a rather indefinite surface uncovered 
by peritoneum, an enlarged ‘danger area’. 
For this reason I have used interrupted 
stitches for the posterior half of the first 
layer, and have reinforced the whole anas- 
tomosis with a third layer of sutures. 

After operation there remains the fur- 
ther difficulty of getting the bowels ojren 
without putting any strain on the new 
stoma. To minimize this strain, I have 
had the patients in hospital for a week 
before operation, and given them 4 oz. of 
Petrolagar daily. On the morning of the 
operation the eolon is washed out. After 
operation Petrolagar is again given everj^ 
four hours. In spite of these jirecautions, 
it has been necessarj’’ in each case to give 
a small glycerin enema before the bowels 
were evacuated. 

On account of these difficulties and 
dangers, I performed in a third case the 
operation of transplantation of the crecum. The first stages of this operation 
were identical with those described. An end-to-end anastomosis was then 
made, by the aseptic method of Pringle and Schoemaker, between the eajcum. 
half an inch beyond the sphincter, and a point in the transverse colon 
about its middle, chosen to allow the caecum to lie naturally in the bed 
of the hepatic flexure after anastomosis {Fig. 11). I have found that the 
aseptic method has robbed end-to-end anastomosis in the colon of its difficulties, 
not because it is aseptic, but because the two ends of gut are held straight 
and of identical length till the suture line is complete. The junction, when 
finished, is a much neater piece of work than I have ever succeeded in 
producing by the open method. Pringle’s foreeps have failed me, and 
Schoemaker’s I have found too short ; those I use are made by Down Bros., 
and are Schoemaker’s with blades 1 cm. longer than the original pattern. 
In this operation the result after three months is identical with that following 
the operation of ileocascal transplantation, but the radiograms taken three 



Fig. 11. — -The operation of coical 
transplantation. 
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weeks after operation sliow a very definite diaphragm at the suture line, leading 
to marked stasis in the terminal ileum. 

The operation of transplantation of the cnscum is shorter, easier, and 
probably safer, than that of transplantation of the ileocc'ccal valve. When 
resection of the ascending colon is required for non-malignant conditions in 
which the c;ncum is undamaged, as in the case reported, it is probabl}'^ the 
better ; but when, as in most cases following previous operations, the caicum 
is damaged, the operation of transplanting the valve alone into a new cfecum 
made from colon which is still healthy, is more likely to gi-\'e results that are 
permanently satisfactory. 


CASE REPORTS. 

Case 1 . — Female, age 37. Transplantation of the ileocascal sphincter. 

Hisxonv. — Appendicitis in 1022 ; typhoid fever in 1924 ; tonsillectomy in 1927. 
Laparotomy in 1928 for pjTcxia with pelvic symptoms, supposed to be due to 
salpingitis ; only a small cyst of the right ovary was found, and this was removed. 
Since the last operation, the patient had never been well, and had to abandon her 



Fig, 12. — Case 1. Barium meal three weeks after operation. 

work. She complained of a constant dull ache in the right flank and iliac fossa, 
increased by fatigue, and sometimes very severe. She ahva 3 ’’s had an evening 
temperature. 
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On Examination. — The patient was admitted to New Lodge Clinic for investi- 
gation. While under observation her temperature rose every night to between 99° 
and 99'8°. The leucocyte eount before admission showed 12,000 wliite eorpuseles 
per e.mm., with 74 per cent polymorphonuclear cells ; in the clinic three counts showed 
a less marked, but definite, leueocytosis, with a relative increase in poljmiorphonuclear 
cells. The red-cell count on admission was 3,700,000 cells per c.mm., and the haemo- 
globin percentage 60. After daity injection of iron and arsenic for three weeks, the 
red count only rose to 4,080,000 cells per c.mm., and the haimoglobin percentage to 66. 

A fractional test-meal showed a marked dcficicncj’’ in free hydrochloric acid. 



Fig. 13. — Case 2. Barium meal before operation. 


A barium meal showed no abnormality in the stomach or duodenum ; there was no 
abnormality in the outline of the large or small intestine, and no delay. £3^ palpation 
under the fluorescent screen when the colon had been made visible, it appeared that 
the tenderness was confined to the caicum and ascending colon ; the ciecum, which 
just dipped into the true pelvis, was less tender than the ascending colon. 

Repeated examination of the stools disclosed no abnormality. Cultures gave 
Bacillus coll communis and enterococci in normal numbers ; no other organisms were 
found. A prolonged search failed to reveal amoebic cysts or tubercle bacilli. There 
was no excess of food residue, no excess of mucus or epithelial cells, no pus cells, 
and no blood, either obvious or occult. 

A catheter specimen of urine showed no abnormality, and cultures remained 
sterile. Examination b3' a gyniecologist failed to reveal any cause in the pelvis to 
account for the pain or the p3Texia. 
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A diagnosis of chronic infection of the aseending colon was made. The patient 
was Icept in bed on a non-residue diet, and lier bowels regulated by i- oz. of paraffin 
three times a day. A drachm of dilute hydrochloric acid was also given three times 
daily. In addition she was given acidophilus culture, charkaolin, bismuth salicjdate, 
and belladonna. She was also given diathermy to the right side of the abdomen. 
No improvement resulted from this treatment. 

OPEnATiOK (May 30, 1030). — Spinocain, followed later by ether. Resection of 
ascending and one-third of transverse colon : transplantation of ileocaical sphincter 
into transverse colon. 



FiGr 14 . — Case 2. Barium meal three weeks after operation. 


Report on Specimen Removed (Dr. G. W. Rake). — Three piece of large intestine. 
The largest portion includes the whole circumference of the Avail of the colon and 
measures 7 cm. in length. The longitudinal muscle bands are firmly contraeted so 
that they are readily visible and palpable as raised white firm strands. The serous 
surface is thick, Avhite, and opaque. There are several small adhesions, and one 
larger one Avhieh has been ligatured. The subserous adipose tissue is about normal 
in amount. In one place is a subserous haematoma the size of a cherry-stone, appar- 
ently resulting from the surgical procedure since it lies in close relation to a catgut 
suture. The muscular coat is not thickened and appears normal ; the submucosa 
is someAvhab thickened. The mucosa is free from all sign of inflammatory change 
or ulceration. The lymphoid follicles are normal in size and number. The mucosa 
shows a general dark-broAvn colour AAdth irregular areas of a darker grey pigmentation ; 
it is not thickened. 
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The two smaller portions have the same general appearance as the larger. 
Microscopical examination shows a very advanced degree of pigmentation in the 
mucosa. The pigment, which is in the form of coarser and finer, golden-brown, 
melanin-like granules, lies mostly within large mononuclear cells, although part is 
apparently free in the supporting stroma of the mucosa. It is most abundant just 
within the museularis mucosa;, but extends up, in decreasing amount, between the 
glands to the surface. Epithelium and lymph follicles remain free from the pigment. 
The mucosa is othenvise normal. The submucosa is slightly thickened, with increase 
of fibrous tissue. The vessels show a slight degree of endarteritis. The muscle coats 



Fig. 15 . — Case 2. Barium meal lour months after operation. In nil three series of this case 
a developmental pouch can bo seen near tho carclia. 


appear normal ; the plexus shows no abnormality. The subserosa is slightly 
thickened and fibrous. In one localized area in tlie muscle coat, and, to a le.sser 
degree, in the submucosa, the capillaries are surrounded by a zone of polymorpho- 
neutrophil and eosinophil leucocytes together with monocytes. This is obviously of 
t'ery recent origin. Its causation is not clear. 

The (so-called) melanosis of the colon is of a severe degree such as is of infrequent 
occurrence. As far as I know such a degree of change is almost invariably associated 
with severe constipation. 

Diagnosis. — Melanosis of colon. 

Subsequent Progbess. — 

Barium meal (three weeks after operation — Fig. 12). — The new ceecum lies 
in the right h 3 ’poehondrium. Barium reaches the colon in four hours, and the 
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majority has left the ileum i» six hours. A small residue remains in the last two 
inches of ileum at eight hours. 

Six months after operation the patient is feeling very much better and leading 
an active life. Some anaemia persists and she has not yet returned to work. She 
has had no abdominal pain or pj-rexia since the operation. 

Cflsc 2. — Female, age 24. Transplantation oi the lleocsecal sphincter*. 

Histouy.— Operation for gall-stones in 1923 ; gall-bladder and appendix 
removed. Second operation for adhesions in 192G. Laparotomy in 192T, right 



Pig. lG.-~Case 3. Barium meal before operation. 


ovary removed. The patient was admitted to New Lodge Clinic in 1928 for pain 
in the gall-bladder region ; this cleared up under treatment with olive oil and tincture 
of hyoscyamus half an hour before meals. Shortly after this she developed a new 
pain low down on the right-hand side of the abdomen, over the site of the emeum 
and ascending colon. The pain was constantly present, and bore no relation to the 
action of her borvels ; it was not aggravated by meals or exercise, nor at the 
menstrual periods. The pain gradually got worse, and led to exhaustion, insomnia, 
and loss of rveight. She was obliged to give up all games. 

On Examination.-— She was readmitted to New Lodge Clinic in 1030. Marked 
tenderness was found over the caecum and ascending colon, and over this area there 
was a good deal of muscular guarding. 

A barium meal (Fig. 18) shoived a diverticulum near the cardiac end of the 
stomach, causing no sj-mptoms ; there was no deformity of the ileum or caecum. 
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and no stasis. When tlie parts were visualized it was sliown that tenderness was 
most marked over the end of the ileum, and the ca;cum ; there were no shadows in 
the right iliac fossa suggestive of tuberculous glands. 

The stools contained no occult blood and no tubercle bacilli. A catheter 
specimen of urine showed no abnormality. The red-cell and white-cell counts were 
normal, and the differential white-cell count showed no abnormality. A fractional 
test-meal showed hyperchlorhydria and rapid emptying. 

The patient was kept in bed for three months on a non-residue diet, and her 
bowels regulated with liquid paraffin. The pain was not improved. 



Operation (Sept. 16, 1930). — Laparotomy under ether anoesthesia. Very exten- 
sive adhesions were found, binding the caicum and ascending colon to the parietal 
peritoneum of the right iliac fossa and anterior abdominal M'all. The crecum, ascending 
colon, and half of the transverse colon were removed, and the ileocaical sphincter was 
transplanted laterally into the transverse colon 2 in. bcjmnd its blind end. 

Subsequent Progress. — 

Barhan Meal (three weeks after operation — Fig. 14). — There is a certain amount 
of delay in the passage of the meal at all stages : some residue remains in the stomach 
at five hours, and a considerable amount occupies the lower coils of the ileum at 
eight hours. The new cKcum lies in the right flank at the level of the iliac crest : 
the transverse colon runs an almost straight course. 

Barium Meal (four months after operation — Fig. 15).— -The passage of the meal 
through the alimentary canal is normal. All the barium has left the small intestine 
in seven hours : a residue remains in the new caicum at twenty -four hours. 
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Four montlis after operation the patient is feeling well, is leading an aetive life, 
and has put on 10 Ih. in Aveight. There is a little tenderness on dee^D pressure in the 
right iliac fossa. 


Case 3. — Male, age 39. Transplantation of casctim. 

History. — Complained of recurring attacks of severe abdominal pain, from 
tvhich he had suffered for tiventy years. He had these attacks every three or four 
months, and each attack ivas identical and lasted about ten hours. He was always 
constipated during an attack. Pain commenced with a dull ache in the gall-bladder 
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region, which gradually got worse, till it was very severe. At the height of the pain 
he vomited, but without any relief. After an enema the bowels were opened, and 
the pain rapidly subsided, being nearly gone in three hours, but leaving a soreness 
behind for the whole of the next day. In 1925 laparotomy was performed and a 
peritoneal band running from the gall-bladder to the duodenum was divided ; the 
appendix was also removed. After this operation he remained free from pain for 
more than a year, but since that time the attacks have recurred as before. Latterly 
he has passed blood per rectum during an attack. 

On Examination. — No abnormality was discovered on phj’^sical examination, 
beyond the scar of the old laparotomj% and that of a previous herniotomy. A barium 
meal (Fig. 16) showed the stomach, duodenum, and small intestine to be normal. 
The transverse colon hangs down in a pronounced loop, its proximal third running 
vertically downwards parallel to the ascending colon, so that the hepatic flexure 
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is sharply angulated. The majority of the meal is still in the colon at forty-eight 
hours, the caecum still being full. There is no evidence of localized obstruction. 

Oi>Eiu\TioN (.Tune 16, 1930). — Resection of ascending, and half of transverse 
colon : anastomosis of ca;cum to transverse colon. 

Subsequent Phogress. — 

Barium Meal (two and a half weeks after operation — Fig. 17). — I'he caecum lies 
in the right hypochondrium and is markedlj’’ distended, being separated from the 
transverse colon by a narrowed segment. The transverse colon now lies almost 
horizontally. Barium remains in the lower ileum up to twenty-four hours, and in 
the caecum up to thirty- two hours. 

Barium Meal (three months after operation — Fig. 18). — The diaphragm at the 
caeco-transverse junction has disappeared. Passage of barium along the alimentary 
canal is normal. 

Six months after operation the patient has had no further attacks of pain, and 
has returned to work. 
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CHRONIC FOLLICULAR GASTRITIS: WITH A REPORT 

OF NINE CASES.' 

By R. R. FITZGERALD, Montkeal. 

Although it has long been the eustom to associate chronic ulcer of the stomach 
and duodenum with persisting indigestion accompanied by periodic pain, 
vomiting, haemorrhage, retention, and changes in the chemical content of the 
gastric juice, it is now definitely established that these signs aird symptoms 
may occur in the absence of ulcer. It has been proved that chronic gastritis 
(simple non-specific indammatory disease of the stomach wall) can itself be 
responsible for the complete ‘pyloric syndrome’. 

The studies of Ivonjetzny, Nicolaysen, and others in the last few years 
have directed attention to one particular form of chronic inflammation of 
the stomach wall, under tlie name of ‘chronic follicular gastritis’. It is the 
purpose of this communication to review certain aspects of the subject of 
gastritis, and to place on record nine clinical cases of the chronic follicular 
type of the disease. In this series chronic indigestion and hcemorrhages were 
the prominent clinical features. The cases were all treated by partial 
gastrectomy, and in the gross specimens no ulcers V'ere found in the portions 
of stomach removed at operation. There is no reason to believe that ulcers 
may have been overlooked at the time of resection. In every case there was 
found in the stomach wall a characteristic inflammatory change exhibiting 
the gross and microscopic features of ‘chronic follicular gastritis’. 


HISTORICAL. 

About a century ago gastritis began to be mentioned in medical writings. 
Broussais is credited with the first description of the lesion. It is quite 
possible, however, that in the literature of that period post-mortem auto- 
digestion was at times mistaken for a true organic lesion, and ‘ gastritis ’ per- 
haps appears in the autopsy records more often than it should were such a 
possibility ruled out. Fixation of the stomach immediately after death by the 
intraperitoneal injection of formalin sensed to establish the comparative rarity 
of true gastritis, but the authority of tradition was so strong that the error 
persisted in medical writings. Towards the end of last century the cellular 
pathology of the body organs was rapidly developed and correlated with 
the clinical signs and symptoms of disease, but post-mortem autodigestion 


* From the Surgical Services and the Department of Pathology of the Montreal General 
Hospital. 
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excluded the stomach from satisfactory and convenient study until radical 
surgical procedures provided fresh material which could be placed in 
fixatives in the operating-room immediately after removal from the body. 
Up to twenty years ago only a few of the pathologists could speak with 
authority on the histopathology of the stomach, but during the last decade 
the surgeons have provided abundant material for the detailed stud}’' of 
the gross and microscopic appearance of the organ in various diseased 
states. 

One outstanding result of these studies has been to bring to the fore the 
subject of gastritis. The proposal to group the cases showing the chronic 
follicular lesions as a separate type of gastritis has followed the recognition 
of its characteristic histopathology, associated with a particular type of 
clinical history, and a fairly constant response to radical surgical treatment 
by partial gastrectomy. 

Hunger pains, hyperchlorhydria, and delayed emptying of the stomach 
formed the ‘pyloric syndrome’ of Soupault (1901). This group of symptoms, 
through the work of Moynihan and others, came to be definitely associated 
with chronic ulcer of the pyloric region. If vomiting and hremorrhage were 
also present, a diagnosis of ulcer on clinical grounds alone was quite justified. 
It was not known that the pyloric syndrome could be present without ulcer 
until Konjetzny and other writers on this subject published their observations 
during the last few years. 

Excluding syphilis, tuberculosis, and plastic linitis, Ewald distinguished 
three forms of gastritis : (1) Simple ; (2) Mucous, or myxorrhoca gastrica ; 
(S) Atrophic. The pathological changes which accompanied these three 
forms were numerous and varied. In chronic simple and in mucous gastritis 
the stomach was described as being usually large, and the mucous mem- 
brane pale and covered with tenacious mucus. Ecchymosis, pigmentation, 
and haamorrhagic erosions were seen, and the surface was at times mam- 
milated (gastritis polyposa). Parenchymatous degeneration and interstitial 
inflammation were seen under the microscope, especially in the pyloric region. 
In the advanced atrophic type the mucous membrane exhibited complete 
atrophy (pangastritis), and the muscularis mucosce was hypertrophied. A 
generalized hardening and shrinking of the whole stomach was known to occur 
in late cases (cirrhosis of the stomach). Perigastritis (gastritis adhesiva) 
with organized adhesions to the surrounding structures was a recognized 
accompaniment of gastritis. 

This summary of the conventional conception of gastritis does not 
include the clinical feature of bleeding from ike stomach, or the histological 
finding of lymph follicles ■with germinal centres in the mucous membrane. Hale 
White described twenty-nine cases of hemorrhage from the stomach without 
lesion of the mucosa under the name of gastrostaxis, and many other sur- 
geons have observed blood oozing from multiple points of the apparently 
intact gastric lining. An association with gastritis was not suspected, and 
no histological reports on the cases are available. Lymph follicles with 
germinal centres are infrequently mentioned in the earlier descriptions of 
gastritis except in the writings of Stoerk and in those of a few other accurate 
observers. 



CHRONIC FOLLICULAR GASTRITIS 27 

A few years ago, under tlic influence of Einliorn and other clinical workers, 
the term gaslrtiift came to take on a funetional meaning instead of a true 
organic significance. It has been, and still is. used by many to indicate a 
neurosis, or the result of a neurosis. To avoid confusion it is used in this 
paper to denote a structural change in the stomach wall with the charac- 
teristics of chronic inflammation. 

In 1913 Heyrowsky made a histological study of fragments of gastric 
wall which he had removed from the stomach during the operation of gastro- 
enterostomy performed for the relief of retention in ulcer or cancer cases. In 
none of the specimens was normal mucosa found. An inflammatory change 
Avas constantly present, as evidenced by interstitial exudation and hyper- 
plastic changes in the epithelium. When the teehnique of partial gastrectomy 
was brought to its present satisfactor}'- state, studies AA^ere made of the part 
of the stomach rcmoA'ed for cancer or ulcer. These specimens alAA'ays exhibited 
a gastritis associated A\'ith the j^rimarj' lesion. 

The next step in the deA^elopment of the subject Avas the suggestion 
made by seA’eral surgeons, of Avhom Finsterer Avas among the first, that a 
2:)artial gastrectomy should be carried out in tliose cases AA'here the clinical 
history ^Aointed emiAhatically to the presence of organic disease, but AA'here 
no ulcer or cancer could be found at ojieration. This proposal Avas brought 
forAA'ard because scA'cral surgeons had i^erformed successful and beneficial 
l^artial gastrectomies in cases AA'here an external inspection of the stomach 
suggested that a chronic ulcer existed but an intact mucous membrane Avas 
found in the sjAecimen after remoAfal. 

Konjetznj', in 1924, gaA^e a detailed description of eight cases in Avhich 
resection had been carried out in the absence of ulcer. The jAatients had all 
suffered from some A'ariety of indigestion. Haemorrhage AA'as a frequent 
complication. Study of the sjAecimens rcA'ealed no ulcer, but definite gross 
and microscopic CA'idence of disease, and his Avork led to the recognition of 
chronic follicular gastritis (the name Avas suggested by Dobrovolski) as a 
clinical and pathological entity. Reports of other cases soon folloAved, and 
it is noAv established that the pyloric syndrome can be jAresent AA'ithout ulcer. 
Faber goes so far as to state that the pyloric syndrome can no longer be 
considered to be caused by ulcer, but by juxtapyloric gastritis. He believes 
that the symptoms and signs constituting this syndrome are only to be 
interpreted as cA'idence of disease in the pyloric region. 

Definition. — By ‘chronic follicular gastritis’, then, is meant an inflam- 
matory change in the stomach AA'all of long duration, Avith variable gross 
characteristics but constant microscopic appearances, and a clinical course 
marked by dyspepsia and often by haemorrhage. The histological picture is 
that of inflammatory exudation into the mucosa. The exudate consists of 
eosinophils, plasma cells, and many lymphocytes, AA'hich are aggregated in 
places to form large lymph follicles Avith germinal centres. The lesion is 
probably related to the follicular form of duodenitis, but for the purpose 
of the present discussion is considered a separate lesion. The etiology of 
chronic follicular gastritis, and the relation between it and chronie gastric 
ulcer, are still unsoh'ed problems. 
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CASE REPORTS. 

The microscopic study of the sections from the following cases is based 
upon tissue which was fixed at the operation, or soon afterwards, embedded 
in paraffin, and the sections stained Avith differential stains. 

Case 1. — ^Miss I. G., age 56, housekeeper. Admitted April 19, 1928, complaining 
of belching of gas. 

History. — At the age of 15 she rvas first troubled with epigastric pain, accom- 
panied by flatulence, coming on about two hours after meals. The attacks rvould 
last about a month at a time, and occurred about twice yearly. Ten years ago this 
indigestion ceased, and she rvas free from symptoms for five years. She then began 
to complain of eructation of gas, rvith no periodicitj’- or relation to the taking of 
food. No hsemorrhage. Nutrition maintained. 

On Examination. — Test-meal gave a small quantity of gastric content with 
low acidity (4-0 to 8), traces of blood, no free HCl. No blood in the stool. X-ray 
examination shoAved an interruption of peristaltic AvaA'es in the pyloric region, Avith 
a filling defect, and six-hour retention. 

Clinical Diagnosis. — Carcinoma engrafted upon ulcer. 

Operation (May 3 — Dr. W. L. BarloAv). — Stellate scarring noted on the anterior 
surface of the pylorus. There AA'as also a slight hour-glass deformity due to thicken- 
ing and shortening of the gastro-hepatic omentum. An enlarged lymph gland Avas 
noted in the gastrocolic omentum. There Avere adhesions in the lesser peritoneal 
sac betAveen the stomach and pancreas. Partial gastrectomy (Polya method). 

Pathological Report (S-28-500). — ^The specimen consists of a portion of 
stomach 12 cm. in length and 4-5 cm. in Avidth before opening. The inner surface 
shoAvs no evidence of any ulceration. 

Microscopic Appearances. — In many areas the mucous membrane is so intensely 
infiltrated Avith inflammatory cells (plasma, round cells, and eosinophils) Avith large 
germinal centres, that the gastric glands cannot be recognized. Dilated blood- 
vessels appear in large numbers in the mucosa and submucosa. There is extreme 
thickening of the muscularis mucosa:. The submucous area is entirety replaced by 
fibrous tissue. There are many large blood- A'essels Avith thickened AA’alls in the 
subserosa. Follicular gastritis. 

Subsequent Course. — TiA’cnty-nine months after operation (October, 1930), 
general health excellent ; no indigestion. Works as a domestic sei'A’aut. 

Comment — The X-ray findings pointed to organic disease, and deformity of 
the stomach Avas found at operation, but microscopic study of the specimen 
shoAA^ed no ulcer or cancer. A typical picture of chronic follicular gastritis 
AA'as found. 

Case 2. — Mr. C. S., age 84, clerk. Admitted Dec. 18. 1921. 

Histora'. — I ndigestion for six months ; at first a feeling of fullness, then eruc- 
tations of acid-tasting material. One Aveek previously he felt a sudden heaA'y 
Aveakening pain ’ , ' ' . ■ AA'hich usually came on one or tAA'o hours after 

food. Slightly : . ■ . ! ^ ■ mes the pain Avould appear about one hour before 

meals and be relieved by eating. On the day of admission there AA'as a sudden 
stabbing pain in the upper abdomen, spreading to the back and right shoulder. 

On Examination. — T here A\’as a general rigidity OA'er the right upper quadrant 
of the abdomen. 

First Operation (Dec. 18 — Dr. A. Hutchison). — A perforation AA-as seen on the 
anterior AA-all of the duodenum, Avith free escape of fluid ; this AA’as closed. Posterior 
gastro-enterostomy. The patient dcA’eloped pleurisy Avith effusion six days after 
operation, but made a good recoA’ery, and Avas discharged ‘aa’cIT on Jan. 5, 1922. 

Re-admission (Oct. 28, 1928). — Almost seven j’cars after operation the patient 
consulted his physician on account of tarry stools. The follou’ing day the stool 
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contained dark blood, and he experienced a feeling of profound weakness. There 
was a severe secondary aineinia (Hb 5.5 per cent) ; a barium meal showed a func- 
tioning gastro-cntcrostomy, but no evidence of gastric ulcer, cancer, or marginal 
or jejunal ulcer. 

Second Oi’EnATiox (Nov. la — Dr. W. L. Barlow). — Numerous adhesions divided 
between transverse colon, omentum, and anterior abdominal M'all, but no adhesions 
noted in the region of the duodenum. No external evidence of ulcer. A pouch-like 
projection on the lower surface of the first part of the duodenum indicated the site of 
the previous ulcer. Thickening of the pyloric ring was noted. The epiploic foramen 
was obstructed. Pylorcctomy, with removal of the first part of the duodenum. 

P.vTHOLOGic.M, REPOnT (S-2S-13C9). — The specimen consists of a portion of 
stomach and duodenum, with a few’ adhesions in the region of the pylorus. Pyloric 
ring thickened. There arc about half a dozen areas of ha;morrhage in the mucosa 
of the stomach ; but no ulceration, acute or old, can be made out. 

Microscopic Appearances. — Lymph follicles with germinal centres are present 
in the mucosa. The gland tubules are separated by round cells, plasma cells, and 
eosinophils. At the pylorus there is a diffuse fibrosis of the deepest layers of 
the mucous membrane, and there are verj’- few gland tubules or acini to be seen. 
There is a pronounced follicular duodenitis. 

Diagnosis. — Chronic follicular gastritis and duodenitis. 

Subsequent Couhse. — Twenty-three months after operation (October, 1930), 
excellent general health, no indigestion, no htemorrhages. Cured. 

Comment. — The interest in this case centres around the sudden hasmor- 
rhages tvithout indigestion tvhicli came on just before tlie second admission 
to hospital. 

Case 3. — Mr. R. B., age 37. Admitted Oct. 7, 1928. 

Histora’. — T here was a history of a gnawing burning epigastric pain of ten 
years’ duration. At times a dull aching pain was felt in the chest. The pains 
originally came on at rare intervals, but they had been steadily increasing in fre- 
quenej'^ and duration. Vomiting frequently after solid food ; no bleeding. Obstinate 
constipation. Pains -were relieved by taking -water or soda, and aggravated by food. 
Loss of 40 lb. M'eiglit in a feiv months. 

On Examination. — First barium series, negative. Second barium series shorved 
evidence of a duodenal ulcer rvith 50 per cent retention at six hours. Test-meal, 
75 e.e. ; total acidity 78 per cent, free HCl 56 per cent. No occult blood in gastric 
contents or stool. 

Sippjr regime begun. Relief of all pain in twenty-four hours ; vomiting stopped ; 
hemoglobin rose from 78 to 105 per cent. Discharged Nov. 7, feeling well except 
for a sensation of iveight in the epigastrium. 

Re-admission (Nov. 17). — The patient complained of a return of vomiting and 
a distressing feeling of weight in the region of the heart. 

Operation (Nov. 24 — Dr. C. K. P. Henry). — ^Removal of atrophic kinked 
appendix. Stomach and duodenum normal on inspection. In -view of history and 
X-ray findings, partial gastrectomy (Polya). 

Pathological Report (S-28-1416).— -The specimen consists of a portion of 
the pyloric end of the stomach. The mucosa is covered ■\vith tenacious mucus. It 
is pale, with a fe-^v small patches of petechial haimorrhage. The pyloric ring is not 
thickened ; there is no ulcer. 

Microscopic Appearances. — Mucosa shows abundant follicles w’hich are placed 
close to the muscularis mucosa;. Verj^ little infiltration of the mucosa. No thicken- 
ing of the muscularis mucosae. In the muscular coat there are many collections of 
inflammatory cells (polymorphs) arranged about small blood-vessels. Collections of 
plasma cells, round cells, and eosinophils are also found in the subserous layer. 

Diagnosis. — Chronic follicular gastritis. 

Subsequent Course. -Twenty-three months after operation (October, 1930), 
no pain or vomiting ; gain in weight 37 Ib. Working as upholsterer. Very slight 
epigastric discomfort after indiscretions in diet or heaA-j’ exertion. Cured. 
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Comment. — A thorovigh trial of conservative treatment failed to control 
the symptoms. The microscopic examination of the stomach revealed sur- 
prisingly little change in the mucosa, when the duration and the severity 
of the symptoms were considered. Collections of infiammatory cells Averc 
found in the muscularis and subscrosa. 

Case 4. — Mr. J. P., age 40, labourer. Admitted Nov. 19, 1928, complaining of 
abdominal pain and vomiting. 

HiSTonv. — Nine months before admission he suffered an attack of abdominal 
pain with vomiting lasting one week. Since that time had complained of epigastric 
pain, anorexia, and vomiting. There were alternate periods of diarrhoea and con- 
stipation. The pain was unaffected by the taking of food. Considerable loss of 
weight. I 

On Examination. — Slight splinting of the abdominal muscles in the epigastrium 
and right upper quadrant Avas revealed, and there AA’as definite tenderness on 
pressure oA'er the upper part of the right rectus muscle. X-ray negative. 

Operation (Oct. 20 — Dr. C. K. P. Henry). — The duodenum Avas coA’cred by 
strands of fine A'ascularized adhesions. In vicAv of the clinical history a partial 
gastrectom 3 ’' (Peljai) Avas performed. Patient discharged nineteen daj's later ; no 
complaints. 

Pathological RuronT (S-29-1425). — The mucous membrane shoAvs infiltration 
Avith Avandering cells (plasma cells, round cells, eosinophils), intense in some areas. 
There arc many follicles Avith germinal centres oecupjdng the intermediate and 
deepest layers of the mucosa. The muscularis mucosai is much thickened, and, in 
places, split into layers. There is a mild follicular duodenitis. 

Diagnosis. — Chronic follicular gastritis. 

Subsequent Course. — M'orking as a labourer (October, 1980) ; very rough 
food ; very good health ; free from indigestion. Cured. 

Comment. — The clinical history of previous acute illness suggested pene- 
trating ulcer. At operation the stomach and duodenum appeared normal. 
A resection Aims carried out on account of the definite clinical history. 

Case 5.— Mrs. A. M., age 47. Admitted Feb. 4, 1929. 

History. — T he patient complained of recurring attacks of abdominal pain, 
accompanied bj'^ A'omiting of large quantities of Avaterj^ broAvn material. The last 
attack Avas particularly severe and occurred on the day of admission. 

On Examination. — The abdominal muscles Avere splinted, and there Avas an 
acutely tender area in the epigastrium, just to the left of the mid-line. Pulse 80, 
temperature 99-4“. 

Diagnosis. — Penetrating peptic ulcer. 

Operation (Feb. 4 — Dr. A. StcAA-art). — Gastro-hepatic omentum adherent to the 
anterior abdominal Avail. This aa'Rs separated and it Avas found that the same portion 
of omentum Avas firmlj-^ adherent to the lesser curvature of the stomach about 
midway betAveen the pylorus and cardia. The gastric AA'all AA'as thickened and 
oedematous at this point. Diagnosis : perforating gastric ulcer sealed bj’ omentum. 
Partial gastrectomjq ‘Balfour’ method, Avith removal of the supposed ulcer. 

Pathological Report (S-29-134). — ^No ulcer seen. 

Microscopic Appearances. — The mucous membrane is packed Avith inflammator 5 ^ 
cells (round cells, plasma cells, eosinophils). There are many follicles Avith germinal 
centres. The follicles are A'cry large, and reach almost to the surface. There are 
many cr3'pts or defects on the mucous surface leading doAvn to the follicles or their 
neighbourhood. There is an irregular thickening of the muscularis mucosa;. In the 
subserosa there is oedema and infiltration Avith inflammatory exudate. One C 3 'st seen. 

Diagnosis. — Follicular gastritis. 

Subsequent Course. — A period of scA’cre vomiting folloAA’ed the operation, 
requiring gastric lavage and intravenous salines. The patient left the hospital on 
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the twentv-niiith day after operation in very good condition. She is entireh' free 
from digestive conipiaints eigliteen months after operation. 

Comment. — In this case the acute onset and the severity of the symptoms 
suggested penetrating ulcer with peritonitis. No ulcer could be found in the 
specimen. 

Case G. — Mr. H. C.. age 32, mechanic. Admitted June 20, 1928. 

Histoky. — Had suffered for four years with dull aching abdominal pain which 
was continuously present day and night, but was always worse when he was hungry. 
Food relieved the pain for about half an hour. He brought up a mouthful of 
vomitus ten or twelve times a day. Blood in the stool at times. Eructations of 
gas. Lost 23 lb. in weight in five years. Sippj-^ and Lenhartz diets tried without 
relief. Mother has stomach trouble. Father, age 65, lias had two operations for 
a stomach ulcer. One sister is receiving treatment for gastric ulcer. 

On Ex.\mination. — A sharply localized point of tenderness was revealed in the 
epigastrium. Test-meal gave ; total acidity 80, free HCI 60. Blood was detected 
by chemical tests of the stool. Barium series revealed a constantly deformed cap, 
hj^perperistalsis of the stomach, and rapid advance of the meal. 

Clinical Diagnosis. — Duodenal ulcer. 

First Operation (June 25 — Dr. C. K. P. Henry). — Adhesions found between 
the great omentum, ciecum. transverse colon, hepatic flexure, liver, gall-bladder, and 
anterior abdominal wall. Extensive periduodenal adhesions, and a suggestion of an 
ulcer on the anterior wall. Pyloric ring crushed, and ligated with silk. Posterior 
gastro-enterostomy. There was a slight wound infection and vomiting at intervals 
after the operation. Discharged on Aug. 6. 

Re-adjiission (March 25, 1929). — Complained of abdominal pain which came 
on one or two hours after meals, relieved by the next meal. Vomiting came on 
fifteen to twenty minutes after each meal. The pain was often nocturnal. Test- 
meal gave a volume of 39 c.c., total acidity 53-5, free HCI 39-5. 

Second Operation (April 2 — Dr. C. K. P. Henry). — Adhesions previously 
encountered had been partlj' absorbed. The pjdoric part of the stomach was hard 
and tubular. Removal of the pyloric portion of the stomach and first part of the 
duodenum vdthout interfering with the gastro-enterostomy. 

Pathological Report (S-29-382). — The specimen consists of the pyloric part 
of a stomach and first part of duodenum. The mucosa shows no ulceration. 

Microscopic Appearances. — In the superficial layers of the mucous membrane 
the glands are separated by a slight but definite amount of cellular exudate, made 
up chiefly of plasma cells, but containing a few round cells and eosinophils. In 
the deeper layers there are large follicles with germinal centres. The pyloric muscu- 
lature shows a large irregular scar (ligature). 

Diagnosis. — Chronic follicular gastritis. 

Subsequent Course. — Nineteen months after operation (October, 1930) he was 
feeling quite well and free from indigestion. 

Comment. — Pyloric occlusion and gastro-enterostomy failed to control 
the symptoms, and the patient returned in nine months for the relief of 
periodic pain and vomiting. 

Case 7.— Mr. E. R., age 52, machinist. Admitted Feb. 21, 1927. 

History. — Attacks of aching pain in the epigastrium for fifteen years. At 
first the pain came on two or three hours after eating, and was relieved by food. 
For the past few years the pain had no relation to the taking of food. The attacks 
came on four or five times yearly, ndth long periods of relief. Attacks were always 
preceded by diarrhoea. No bleeding. 

On Examination. — Test-meal : 25 c.c., total acidity 15, free HCI 1. Occult 
blood present. Discharged on medical treatment. 
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RE-ADMtssiON (Jan. 20, 1929). — Complaining of abdominal pain, loss of weight, 
weakness, anorexia. Slight anpcmia (Hb 72 per cent). Occult blood detected in 
stool. Test-meal gave 59 c.c., total acidity 12, no free HCl. Occult blood present 
in stomach contents. X-ray shoAved a small ulcer of the duodenum. He Avas gwen 
the Sippy regime, and left the hospital in tAventy-eight days AA’ithout pain. 

Second Re-admission (Aug. 10). — Felt Avell until a month ago AA’hen there AA-as 
a return of the periodic pain, AA'hieh AA'as ahvays rclicA'ed by food. Epigastric 
tenderness. 

Operation (Aug. 13 — Dr. C. K. P. Henry). — Stomach and duodenum normal 
except for a small thickening of the duodenal Avail. Partial gastrectomy. 

Pathological Report (S-29-1190). — The specimen consists of a portion of a 
stomach measuring 7 by 4 cm. Mucosa covered Avith a A'iscid secretion. There is 
no ulcer. 

Microscopic Appearances.— The mucous membrane is closely packed Avith large 
follicles Avith germinal centres, and the gastric glands arc separated from each other 
by round cells, plasma cells, and eosinophils. The muscularis mucosre is irregularly 
thickened and fibrosed. The submucous laj'er shoAvs diffuse scarring and dilated 
blood-vessels. There is also a follicular duodenitis. 

Diagnosis. — Chronic follicular gastritis and duodenitis. 

Subsequent Course. — The operation Avas folloAved by intractable A'omiting 
with forty-eight hour retention. Abdomen opened, adhesions diA'ided. Discharged 
Sept. 21, feeling very Avell. Three months after the last operation there Avas still 
gastric retention (10 per cent in six hours). Classified as improved. , 

/ 

Comment. — Prolonged conservative treatment failed to control the 
disease. Considerable loss of blood and anosmia Avere important associated 
conditions. 

Case 8. — Mr. C. B., age 32, chauffeur. Admitted Noa% 5, 1929. 

History. — Complained of attacks of colicky pain and eructations of gas, lasting 
from a fcAv minutes to three hours. No relation to tlie taking of food. Began 
eleven years ago, folloAving an attack of influenza. Periods of relief of several Aveeks’ 
duration. The pain Avas felt along the right costal margin. Appetite good. Tarry 
stools. Temporary relief Avith soda treatment. 

On Examination. — Total acidity 84, free HCl 41. Gall-stones revealed by 
cholecystogram. Diminished sugar tolerance. Barium series shou'ed CA'idence of 
a duodenal ulcer. 

Operation (Noal 21 — Dr. E. M. Eberts). — Cholecystectomy for gall-stones. 
Periduodenal adhesions Avere noted. The external appearance of the duodenum 
strongly suggested the presence of an ulcer. Partial gastrectomy (Polya) Avith 
remoA’al of the first part of the duodenum. 

Pathological Report (S-29-1G00). — ^The specimen consists of the pyloric 
portion of the stomach and first part of the duodenum. The mucous membrane is 
intact. The stomach Avail is someAvhat cedematous. At the commencement of the 
duodenum there is a thickening of the Avail about l-S cm. in length. 

Microscopic Appearances.— The gastric mucosa is hypera;mic, and there is an 
interstitial exudate composed of plasma cells, lymphocytes, eosinophils, and in places 
a fcAV polymorphs. There is an increase in the lymph follicles, which shoAV large 
germinal centres. The muscularis mucosa; is thickened and infiltrated Avath inflam- 
matory cells. In the muscular coat there are foci of inflammatory exudate. The 
duodenum shoAvs a large collection of pancreatic acini scattered in the submueosa, 
muscularis, and subserosa. There is fibrosis of the serous coat OA'erlying this area. 
There are several ducts in the pancreatic tissue. A small collection of Brunner’s 
glands Avas also noted in the subserosa. A mass of smooth muscle AA'as present in 
the mucosa near the pancreatic tissue. 

Diagnosis. — C hronic follicular gastritis, AA-ith misplaced pancreatic tissue in the 
duodenal Avail. Patient discharged in tAventy days in excellent general health. 
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Re-admission (May 9, 1930). — Complained of having had two attacks of crampy 
pains beginning at the level of the loiver end of the abdominal incision, lasting two 
or three hours. X-raj^ shoived only a normally functioning partial gastrectomy. 
Conservative treatment (abdominal massage) recommended. 

Di.\gnosis. — Intestinal obstruction from post-operative adhesions. Classified 
as improved. 

Comment. — Of interest here is the simultaneous existence of gall-stones 
and gastritis, together with a pancreatic rest in the duodenum. Among the 
cases of gastritis treated by resection reported in the paper b}' Wanke there 
are two in which post-operative attacks of partial intestinal obstruction were 
noted. As in the present case, the symptoms were attributed to ‘adhesions’. 

Case 9.— Mrs. C. H., age 54. Admitted April 6, 1930. 

History. — Complained of indigestion and pains in the region of the stomach. 
In spite of great care in the matter of diet she had suffered from attacks of 
indigestion all her life. The attacks ivould consist of abdominal distress and eruc- 
tations of gas. They would last for about one week, and would then disappear 
completely for a few months. She had been as long as a whole year without pain. 
During the attacks the pain had a distinct relationship to the taking of food. Bed, 
rest, and Sippy regime relieved the pain for about a year. 

On Examination. — X-ray showed a deformity of the first part of the duodenum. 

Operation (April 11 — Dr. A. T. Bazin). — Dense scarring of the anterior surface 
of the duodenum. Dilatation of the whole duodenum. Partial gastrectomy (Polya). 
Cholecystectomy . 

Pathological Report (S-30-452). — The specimen consists of pyloric portion 
of stomach, pyloric ring, and a fragment of the duodenum. There is considerable 
thickening in the pyloric region. There is a broad depression in the gastric mucosa, 
2 by 2-5 cm., near the pylorus. 

Microscopic Appearances . — There is no evidence of chronic ulcer. There are 
many lymph follicles with germinal centres crowded in the mucosa. Irregular 
thickening of the muscularis mucosa;. Scars in the mucous membrane. Glands are 
separated by round cells, eosinophils, plasma cells, and blood capillaries. Increase 
in the number of capillaries in the submucous layer. The muscularis is thicker than 
usual. There are manj' distended lymphatics filled with homogeneous material in 
the submucosa. 

Subsequent Course.— -Six months after operation, great improvement in general 
health ; no indigestion ; no pain ; no vomiting. Cured. 

Comment.— The long duration of the disability and the slight impairment 
of the general health are prominent features of the case. 


CLINICAL AND PATHOLOGICAL SUMMARY OF CASES. 

In the nine cases of this series the average age at operation -was 43-3 
years, and there ivere six males and three females. A family history of 
gastric disease was given by one patient (Ca.se 6). The average duration of 
the symptoms was 15-8 years ; the longest case had lasted 44 years, the 
shortest 9 months. The onset was gradual in every case excepting Case 5, 
where it ivas so sudden as to suggest acute perforation. Indigestion was 
present in all except Case 2, in ivhich copious haemorrhage was tlie only sign. 
Actual pain was noted in seven of the nine case histories ; vomiting in four. 
The periodicity of the symptoms ivas a feature of several of the cases, and in 
VOL. XIX, — NO. 73. 3 
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Tabic I . — Showing Principal Features of 
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* Tills patient had previouslj 


some instances the seasonal and daily variations in relation to the taking of 
food were exactly those found in chronic peptic ulcer. 

Loss of blood is the most arresting clinical feature. It is recorded in 
five of the nine case reports. JMelaona, occult blood in the gastric contents, 
and occult blood in the stool have all been found. Hasmatemesis was not 
observed. The amount of blood lost by one of the patients was alarming 
{Case 2). One patient {Case 8) reported having had tarry stools on several 
occasions. Konjetzny has reported a fatal case of ha;matemesis in Avhich 
gastritis (no ulcer) was found at autopsy. In this connection it is interesting 
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According to Zweig, the amount of diminution in acidity can be taken as an 
index of the degree of destruction of gastric mucosa. Hyperacidity is said 
him to be present in the early stages, normal values in advanced stages, 
anaciditj'^ in the final stage. 

The X-ray findings have been inconstant. In three cases {Cases 3, 4, 
and 7) negative results were reported. In four (Cases 1, 3, S, and 9) a diagnosis 
of ulcer was made. Case 3 is interesting. The first barium series was nega- 
tive. A second series, taken a few days later, showed radiological evidence of 
duodenal ulcer. At operation only follicular gastritis was found. Most of 
the writers on the subject report diminished gastric mobility. H. H. Berg 
found eharacteristie X-ray jDictures in gastritis after the administration of a 
few cubic centimetres of barium mixture by mouth. A great increase in the 
number and size of the mucous folds was noted. G. Schwarz mentions multiple 
indentations of the greater eurvature, and these indentations have been 
noted by other writers. It is stated bj"^ Zweig that an increased sensitiveness 
to pressure (Druckempfindliehkeit) over the stomach outline, witli multiple 
indentations along the greater eurvature, and an increase in the number 
and depth of the folds, indicate the presence of gastritis. 

Gastroscopy has proved disappointing as an aid to diagnosis. Although 
the technique is not difficult, the whole of the interior of the stomach cannot 
be clearly seen, and — what is more important — it is extremely difficult to 
interpret the findings correetly. As an example, Zweig writes of: (1) Pete- 
chial or streaky reddening ; (2) Excessive mucus (catarrhus mucosus ) ; (3) 
Gastritis hypertrophicans ; (4) Multiple bleeding points and small erosions 
(gastritis hasmorrhagica and granulosa) ; (5) Gastritis atrophicans. Although 
it is possible to observe all of these ehanges through the gastroscope, their 
interpretation is difficult. B. Lubarsch has described changes in the stomach 
in purely physiological states that appear exaetly like tliose found in gastritis. 
Schuller finds that by gastroscopy one can confirm the presence of gastric 
cancer in everj'^ case, but although he examined many cases of proved gastric 
ulcer, he was able to see the lesion itself only once. In gastritis cases he was 
often able to observe definite changes, but found difficulty in interpreting 
them, and in differentiating them from the physiological changes described 
bj^ Lubarsch. 

Table I (pp. 34, 35) shows the principal features of the nine cases of 
chronic follicular gastritis reported above. 

PATHOLOGICAL ANATOMY. 

Gross Appearances. — The aboral part of the stomach is usually the only 
portion of the organ affected. The greatest changes are found in the pylorus 
and pyloric antrum. The fundus is nearly always normal. Onlj’' in the 
advanced atrophic form of pangastritis with achylia gastrica (Faber) is the 
whole stomach uniformly diseased. The distribution of the lesion is not 
uniform, but decidedly uneven and patchy. Normal areas may be encoun- 
tered interposed among portions of diseased gastric wall. Again, no two 
of the abnormal areas will be identical in a given case. It is indeed possible 
to find in different parts of one specimen, atrophy, excessive regeneration, 
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superficial ulcerations of the mucosa, polypoid overgrowth, and haemorrhagic 
erosions. 

External inspection maj’’ reveal a blush or reddening of the serous sur- 
face. Schoemaker speciallj’’ emphasizes the im25ortance of this sign, but it 
may be absent in true cases of gastritis. Perigastric adhesions may unite 
the stomach to the great omentum, the gastro-hepatic omentum, the liver, 
gall-bladder, colon, or anterior abdominal wall. In one recognized type the 
whole stomach appears to be embedded in organized adhesions (jDerigastritis 
adhesiva). The most constant gross finding is a thickening and a palpable 
hardening or stiffening of the stomach %vall in the jsyloric region. The 
antrum feels hard and tubular. Enlarged, soft, reddened lymph-glands are 
noted above and below tlie pylorus in about half the cases. Small diverticula 
are seen at times, always at the pjdorus. These are generally interjjreted 
as being the sequela; of healed ulcers, but this is only an assumption, and one 
which is not always justifiable. 

On opening the stomach there is seen a thick layer of slimy mucus 
adhering to the inner surface. No pe^Jtic ulcer can be found. jMinute super- 
ficial hajmorrhagic erosions may or may not be present. When they are 
found thej'^ usually occuiiy the apices of slightly rounded jrrojections, or they 
may appear as tiny slits between the folds of mucous membrane. They 
consist of small openings blocked by blood-clot. Superficial irregularly- 
shaped patches of partial destruction of the mucous membrane over circum- 
scribed areas are often to be seen, especially in the pylorus and antrum. 
These areas are slightly pale, and are referred to in the literature as 
‘worm-eaten jiatches’. Active regeneration, hyperplasia, or comjDcnsatory 
overgrowth of the mucous membrane may lead to a paj^illiferous state of 
the mucous membrane. This process may be extremely advanced and ma^'" 
jDroduce an ‘etat mammelone’ or gastritis poljqjosa. In the pyloric region 
this overgrowth of the mucous membrane may, by its bulk alone, become 
an important factor in the production of pyloric stenosis and retention. In 
two cases of this type Konjetzny found early cancer. 

Microscopical Appearances {Figs. 19-23).— In mild cases the mucous 
membrane is the only layer of the gastric Avail to shoAv inflammatory change. 
In the adA’^anced stages all the layers may be altered. The patcliy distribu- 
tion of the lesion is obvious in the histological sections. Neighbouring fields 
may shoAv normal mucosa, chronic gastritis, atrophy, excessiA'-e regeneration, 
erosion, or mucosal ulcerations ; and different parts of the same specimen 
AAulI shoAv great differences in the depth to AA'hich the disease has penetrated 
the stomach Avail. In general, the changes are most marked at tire pylorus 
and antrum. Seldom is the fundus inAmNed. 

The most striking, constant, and characteristic histopathological changes 
are to be seen in the mucous membrane. Here the tubules of the gastric 
glands are not in immediate contact Avith each other, but are separated by 
masses of inflammatory cells, small round cells, plasma cells, eosinophils, and 
connecth’-e-tissue cells. The small round cells are frequently aggregated to 
form follicles Avith large germinal centres. These lymphoid follicles are the 
outstanding characteristic of the lesion, and are responsible for the name 
‘chronic follicular gastritis’. The follicles vary in size, but arc usually large 
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enough to occupy about half the thickness of the mucosa. Typically, they 
are circular or oval on section, but may be triangular or irregular in shape. 
The central portion, or germinal centre, is made up of rather poorly staining 
and fairly homogeneous cells of irregular shape, but all tending to be round 
or oval. About the germinal centre there is a collar of ordinary small, round 
or lym2Dhoid cells. 

The eosinophils of the interfoveolar inllammatorj'^ cell masses are often 
very abundant. Acconijranying the interfoveolar cellular exudates the 



Fig. 19. — Clironic follicular gastritis, enrij' stage. A, A row of lymph follicles with ger- 
minal centres embedded in the mucous membrane, and resting en the musculnris mucosa!, 
which is slightly thickened ; B, Dilatation of the blood-vessels of the submucosa. 


epithelial cells lining the gastric glands and their ducts shov various changes. 
The surface epithelium, lining the actual gastric lumen, shows the most 
frequent alterations. These cells are normally mucus-secreting, and in sections 
from cases of follicular gastritis they are nearly always very active, and arc 
filled with large masses of mucus. More adA’^anced stages shotv atrophy and 
regressive changes, and, at times, hypertrophy or actual hyjierplasia. The 
epithelium lining the mouths of the gastric glands is also mucus-secreting, 
and shoAVS changes similar to those on the free surface. 

In the normal human stomach the epithelial cells lining the elongated 
ducts of the gastric glands and the acini in the deepest layer of the mucosa 
are the true gastric secreting cells. They i^roduee the gastric juice, and A’’ary 
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in appearance in different parts of the stomach. Those in the 23yloric region 
are simple cuboidal cells with opaque cytoplasm, and are believed to secrete 
a mucous material only. These pyloric gland cells are found at the pylorus 
itself, and in the j^yloric canal and antrum. A few scattered lymjrhoid follicles 
with germinal centres are normally jiresent in the mucosa of the antrum. 
Above the antrum the typical jiyloric cells disajrpear rather suddenly, and 
in the body of the stomach the glands are lined by ei^ithelial cells of three 
different types — namelj% chief or oxyntic cells, jjarietal cells, and intermediary 



Fig. 20. — ^ Chronic follicular gastritis. A, Three follicles with germinal centres; 

B, Thickening of tlio niuscularis mticosre ; C, lOilatation of the submucous blood-vessels. 

cells, the latter closely resembling the pyloric cells described above. These 
three varieties of cells are found throughout the greater part of the fundus 
and cardia, but about the cardiac orifice itself there is a narrow band of 
mucosa rvhose lining cells are morphologically similar to those of the pyloric 
region — that is, smaller cuboidal cells with cloudy cytoplasm (the cardiac cells). 

The above description is that of the normal human stomach. In chronic 
follicular gastritis these specific secreting cells often show surprisingly little 
change, and although the tubular ducts may be separated by collections of 
inflammatory cells with germinal centres, the epithelial cells may appear 
quite normal in shape and staining reaction. Stoerk speaks of islands of 
glands of the intestinal t 3 'pe occurring in the secreting lajmr in gastritis cases. 
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Such islands liave not been found in the series of eases here reported. In 
view of the hyperaeidity so often found in gastritis it is interesting to note 
that neither hypertrophy nor hyperplasia of the cells secreting the gastric 
juice has been observed in the sections. Atrophy of the secretory epithelium 
is, however, a common finding. In Avell-established cases areas are often 
seen where the gland cells are practically absent, the whole mucous membrane 
being replaced by inflammatory tissue, cysts, and the remains of the glands 
and ducts, with or without follicles and germinal centres. 



Fig. 21. — Chronic follicular gastritis, advanced stage. A, Mucous membrane densely 
infiltrated ■with inflammatory cells, and showing lymph follicles with germinal centres ; B, 
Thickened muscularis mucosa? ; C, Fibrosis of submucous area and many dilated blood- 
vessels ; D, Normal muscularis propria ; E, Dilated bIood-^'essels in the subserous layer. 


It is suggested by Faber that achylia gastrica may result from the exten- 
sive atrophy of the secreting elements in continued gastritis. While this 
may be true, it is quite certain the achlorhydria may occur in cases where 
very little atrophy can be found in the sections. In two of the cases here 
reported (Cases 1 and 7) hydrochloric acid was not detected in the stomach 
contents, but the glands showed little atrophy under the microscope. 

Thiclxcning of the imiscularis miicoscc is a constant finding in chronic folli- 
cular gastritis. Instead of being a thin compact sheet of muscle tissue this 
structure becomes thickened by hypertrophy, hyperplasia, and fibrosis. It 
may also be split into layers, between which are seen the same types of 
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inflammatory cells as are found in the mueosa. Beneath the museularis 
mueosa: the inflammatory eellular exudate is mueh less pronounced. Islands 
of round cells, polymorphs, and eosinophils are commonly found at intervals 
in the submucosa, between the muscle layers of the museularis propria, and 
even in the subserosa layer, but they are not always present. A small 
blood-vessel is generally to be found in the neighbourhood of each collection 
of cells. The small aggregations of cells in the subserosa probably precede 
the formation of the perigastric adhesions so frequently found at operation. 



Fig. 22. — Chronic follicular gastritis, late stage, sliowing atrophy and cyst formation 
in gastric mucous membrane. 


A fairly constant and striking feature of the lesion is the apparent increase 
in number and the distension of blood-vessels in the submucous and subserous 
layers. The small blood-channels of the mucous membrane itself are also 
frequently very prominent. These vascular features help to explain not only 
the hypertemia of the peritoneal surface observed at operation, but also the 
occurrence of bleeding into the stomach. Areas of oedema in the museularis 
propria are to be recognized in some of the speeimens. 

The small licemorrhagic erosions of the mucous membrane are of interest 
in connection with the gastrostaxis that may accompany gastritis. Histo- 
logically, the erosions consist of narrow clefts which cut through the surface 
at right angles, and extend for A'arying distances into the mucous membrane. 
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They occur either at the summit of small elevations and lead down into 
lymph follieles or their neighbourhood, or the}”^ are found in deep clefts bet\veen 
rounded elevations of the mucosa and extend downward as deejJ as the 
muscularis mucosae. Their edges are always sharp and well defined. Super- 
ficial necrosis in the walls of these clefts does not appear to be a prominent 
feature. In tbis series they haA^e not been found to communicate Avith the 
lumen of blood-A’^essels. The general appearance of the erosions is that of 
relatwely small and unimportant defects, but massiA^e bleeding and CA'^en 



Fig. 23. — Clironic follicular gastritis, showing superficial erosion of tlio mucous mem- 
brane, leading down to a lymph follicle. 

fatal luemorrhage haA^e been reported. Superficial ulcerations of the upper- 
most layers of the mucosa maj'^ occur in the acute ulceratiA'e form of gastritis. 

A relationship betAveen hsemorrhagic erosion or sinDerficial ulcer on the 
one hand and chronic peptic (gastric) ulcer on the other has not yet been 
established be3mnd question. Aschoff, in his theory of “ mechanical-functional 
disposition of the gastric patliAA’ay ”, suggests the possibility of transition of 
erosions of the gastric street and isthmus A'^entriculi to true callous ulcer. 
Absolute proof of such an CA^ent is j'^et to be brought forAvard. That it is pos- 
sible cannot be gainsaid, but that chronic ulcers iuA'ariably begin as erosions 
is quite another thesis, and must aAA'ait proof. 

Chronic duodenitis frequentlj’’ accompanies chronic follicular gastritis. 
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There are some features in its gross and microscopic pathology which suggest 
a elose relationship to gastritis, but for the purpose of the present study it 
is considered a separate though possibly an allied disease process. 

COMPLICATIONS. 

From the standpoint of pathological anatomy there are six chief compli- 
cations or sequelfe of chronic gastritis — viz., haemorrhage, pyloric stenosis, gas- 
tritis polyposa, atrophic pangastritis, perigastritis with adhesions, and cancer. 

In the absence of accurate knowledge on the point, hccmorrhage into the 
gastric lumen is attributed to erosion or superficial ulceration of the mucosa. 

Pyloric stenosis, with retention, frequently found clinically, may depend 
upon hypertrophy and hyperplasia of the muscle, pylorospasm, jjolypoid 
overgrowth of the mucous membrane, or a combination of any two or all 
three of these factors. 

In gastritis polyposa the visible projections of gastric mucous membrane 
are composed of hyperplastic epithelial masses, or small adenomas with an 
epithelial covering. This form of gastritis is one of the best known, and 
diagnosis by X-ray is not difficult. Haemorrhage, pyloric obstruction, and 
cancerous growth are its serious complications. 

Atrophy of the mucosal cells can be found in almost every case of chronic 
follicular gastritis. In the acute forms, and in the ulcerating and bleeding 
types, it is not a prominent feature, but in the advanced cases it can nearly 
always be demonstrated. The atrophy is patchy in distribution, and cysts 
are present. Faber teaches that the natural course of gastritis is first hyper- 
secretion, later gradual atrophy, finally achylia. As mentioned above, it 
is not necessary for the whole mucous membrane to be atrophic before achylia 
sets in, but, on the other hand, when achylia develops it is certain that a very 
considerable part of the secreting tissue has been destroyed. In late cases 
the whole stomach shows atrophy (pangastritis). The disease is not then 
confined to the pylorus, as in follicular gastritis, but involves the whole organ. 
As atrophy proceeds achylia becomes more pronounced. Free acid disappears 
first from the stomach contents, then pepsin, and finally rennin. From a 
clinical point of view a cure is possible as long as rennin can be detected in 
the gastric juice. 

In four of the nine cases here reported perigastric adhesions were found 
(perigastritis adhesiva). They were most prominent about the pylorus in all 
cases, but in one {Case 8) the duodenum also showed organized adhesions 
to the surrounding structures. The microscopic sections from Case 3 are 
instructive in this connection. They show definite nests of inflammatory 
cells (polymorphs and round cells) between the strata of the muscular coat, 
and even in the subserosa. The inflammatory process may apparently pene- 
trate the gastric wall, and lead to localized peritonitis resulting in adhesions. 

DIAGNOSIS, PROGNOSIS, AND TREATMENT. 

Diagnosis. — The presence of chronic follicular gastritis is to be suspected 
in cases with a long clinical history of indigestion accompanied bj^ ha?mor- 
rhage, if no ulcer or cancer can be demonstrated by the X rays.' If there 
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is hyperacidity in the early stages, or anaciclity later, the suspicion is strength- 
ened. A slight retention makes the diagnosis fairly certain. Temporary 
improvement under conservative measures, with sudden recurrence of bleed- 
ing or bouts of pain, serve further to confirm the opinion. The diagnosis is 
made fairly certain if inspection of the stomach after the abdomen is opened 
reveals perigastric adhesions, reddening of the serous coat, hardening and 
thickening of the walls in the pyloric region, or enlarged soft lymph-glands. 
A positive diagnosis, however, can only be made with the aid of the microscope. 

Differential Diagnosis. — 

1. Chronic gastric ulcer is differentiated from chronic follicular gastritis 
by the presence of epigastric tenderness, and by craters in the X-ray films. 

2. Gastric cancer will nearly always be detected by X rays. Konjetzny’s 
two cases of incipient cancer in the mucosa of patients suffering from chronic 
follicular gastritis are strong evidence that cachexia of sudden onset in such 
cases should be interpreted as heralding the carcinomatous change, and 
treated accordingly. 

3. (Esophageal varix may be ruled out by consideration of the clinical 
history, and by abdominal examination. 

Prognosis. — It is quite possible that the disease may exist for decades. 
The usual expectation is that it will last for manj' years unless hnemorrhage, 
cancer, chronic ulcer, pyloric obstruction, or achylia should modify the course. 
The underlying pathology is chronic inflammation, and there is an undeter- 
mined psycho-nervous element superadded. Ps}'chic effects (e.g., distaste for 
work, headache, loss of sleep, vague indigestion, or actual abdominal pain) 
play an important and often predominant part in the clinical picture. 

Treatment. — 

Conservative Treatment. — When this is attempted it is carried out 
on a symptomatic basis — for examjile, bland diet, alkali for hyperacidity, 
hydrochloric acid for anacidity, gastric lavage for retention, bitter tonics for 
anorexia, belladonna for pyloric spasm, and purgatives if necessary for 
constipation. 

Operative Treatment. — It goes Avithout saying that, in secondary gas- 
tritis, the primarj'^ lesions should ahvays be treated. The secondary gastritis 
may accompany chronic ulcer, cancer, neurasthenia, syphilis, hernia, gastro- 
ptosis, pylorospasm, tabes, pulmonary tuberculosis, neurosis, perigastritis, 
previous gastro-enterostomy or partial gastrectomy. 

Without entering into an argument of conservative treatment v. operative 
treatment, suffice it to say that our present knowledge is built up from ojier- 
atiA^e cases, the data of Avhich are complete and aA^ailable. The case in faAmur 
of conserA^atiA^e treatment is j’^et to be made. Wanke treated by conserA^atiA^e 
measures 22 cases in Avhich a normal-appearing stomach had been found at 
operation in cases of gastritis : 4 AA^ere cured (19 per cent), 8 AA'ere improved 
(36 per cent), and 10 failed (45 per cent). 

In primary gastritis gastro-enterostomy has fcAv supporters. In tAVO cases 
in the present series this operation failed, and subsequently pylorectomy had 
to be undertaken to effect a cure. 

Extramucosal pyloromyotomy, Avith Avhich the name of Payr is associated, 
AA’as introduced by him for treatment of those cases Avithout ulcer Avhich 
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showed true pylorospasm, with or without gastrostaxis or dela3'ed emptjdng. 
When used in IG selected cases (Payr, 1925), 12 were very well or fairly well, 
2 improved, 2 not improved ; 1 case died of phlegmonous gastritis. 

Ecscciion of the pyloric portion of the stomaeh and first part of the 
duodenum is supported Konjetzny, Finsterer, Florcken, Elter, and 
Nieolaj’sen {Table II). The continuity of the traet is re-established bj^ 


Table IJ.— Results or Partial Gastrectomy in Chronic Gastritis. 


Xami; 

Uati: 1 

1 

IN'TERVAI, SIN'CE 
Ol'ERATIOS 

Total 

CUIIRI) 

IMPHOVEH 

FAILED 

Elter 

1925 

Over 1 yr. 

15 

12 

2 

1 

Wanke 

1929 

Up to 4 yrs. 

13 

5 

2 

6 

Nicolaysen 

1928 

1 yr. 

7 

7 

— 

— 

Finsterer . . 

1924 

— 

35 

35 

— 

— 

Paabv 

1927 

— 

3 

3 

— 

— 

Konjetzny 

1924 

G wks. to 10 inos. 

8 

8 

— 

— 

This series 

1930 

0 wks. to 29 nios. 

9 

7 

2 

— 



Totals 

90 

77 

0 

7 


Billroth I, or bj'^ the Poh-a, Mojmihan, Balfour, or Hoffmeister modifications 
of the Billroth II procedure. Wanke gives a warning that cases resected 
early in the disease are more likely to have post-operative trouble (fundus 
gastritis) than those operated upon late, when the inflammation is confined 
to the pjdoric region. In the 9 cases of this series the operation knmvn as 
the Polya modification of the Billroth II procedure was carried out in 6 cases ; 
in 2 the pyloric portion of the stomach and the first part of tlie duodenum 
were removed, (pjdorectomj"), leaving intact a previously existing gastro- 
enterostomy ; in 1 case the Balfour method of partial gastrectomj^ Avas 
emploA'ed {Table III). 

Table III . — Results of Resections and of Pylorectojiy in 
Chronic Gastritis in the Present Series. 


OrEnAnox 

Total 

! 

OL'REI) 

I Isn'ROVED 

Partial gastrectomy 

7 

5 

2 

Pylorectomy . . j 

2 

2 

— 

Totals . . 1 

i 

9 

7 

2 


SUMMARY. 

In the nine cases of chronic follicular gastritis reported above there were 
symptoms or signs suggesting chronic ulcer, but no ulcer ivas found at oper- 
ation or in the gross specimen. In all cases histological study of the portion 
of the stomach removed at operation showed a characteristic lesion, of Avhich 
the most prominent finding was infiltration of the mucous membrane by 
inflammatory cells, in places forming large follicles icith germinal centres. 
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Critical study of the results of partial gastrectomy in the present series and 
in the cases in the literature shoAvs that the operation cures or gives relief 
in most cases, and fails only in a small number. Until the etiology is known 
partial gastrectomy (Billroth I or modified Billroth II) should be the treat- 
ment of ehoice when conservative measures fail. Pyloromyotomy probably 
has a place in cases where pylorospasm is present, although it will not guarantee 
freedom from the possibilit}'' of subsequent haemorrhage or cancer. 

This study was carried out in the Department of Pathology of the Mon- 
treal General Hospital, under the direction of Dr. L. J. Rhea, and the cases 
are reported by the kind permission of Dr. A. T. Bazin, Dr. E. M. Eberts, 
Dr. W. L. Barlow, Dr. C. K. P. Henry, and Dr. A. Stewart, of the Surgical 
Staff. 
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CHONDROSARCOMA OF THE FIBULA. 

By a. victor NEALE and E. D. ALLEN-PRICE, Birjiingham. 

Ewing^ states that the cellular chondromas are comparative^ benign 
neoplasms, and conservative local treatment often proves satisfactory. 
Osteoid chondroma is a peculiar form of skeletal chondroma arising beneath 
the periosteum of long Ijones. As the growth enlarges, the bone assumes 
a thickened spindle outline simulating in form some of the osteosarcomas. 
A tumour which grows very slowly is probably of low malignancy, but may 
change its character and grow ra])idly. Slowly growing local tumours may 
produce metastases ea^l5^ Encapsulation is an important factor in the 
prognosis of the sarcomas occurring in relation to bones. Phemister^ has 
recently recorded some observations concerning chondrosarcoma, and he is 
inclined to place this type of neoplasm in a separate group. Cartilage may be 
seen in ossifying sarcoma of bone, while the tumour may contain cartilage 
alone and show no metamorphosis. 

Simple chondromas which originate on the surface of a bone or beneath 
the cortex and subsequently break through to the surface are likely to possess 
islands and branching areas of calcification. A case of this nature is recorded 
by Phemister : — 

Male, age 14. Large swelling in the upper portion of the right leg which had 
developed for nine months with increase of pain. Physical examination was other- 
vase negative and the chest clear. X rays showed a large oval swelling in the upper 
seven inches of the right tibia. At operation the femoral vein was found to contain 
a column of cartilage, and microscopically the tumour consisted of hyaline cartilage 
with extensive areas of necrotic degeneration. Nine months later the hoy was in 
excellent health. 

True chondrosarcoma consists of islands of hyaline cartilage, areas rich 
in mitotic figures, and older calcified or ossified portions, the caleification being 
irregular and blotchy, giving a characteristic radiographic picture. Usually 
metastases occur later than with other types of sarcoma ; there is a tendency 
to invade veins, and metastases are cartilaginous. Phemister records that 
out of 61 cases of bone sarcoma, 10 were chondrosarcoma, the tumour having 
occurred in the femur, humerus, tibia, maxilla, spine, or rib. No recorded 
instance has been found of this type of tumour occurring in the fibula. 

Chondrosarcoma may arise centrally or peripherally. The central type 
causes reactionarj’^ bone to form around, whereas the peripheral tj'pe does not 
cause bone reaction but gives a typical X-ray picture ofia tumour with scattered 
areas of calcification. 

Details of an interesting case of chondrosarcoma are given by Phemister : — 

Male, age 40. The patient had noticed an outgrowth on the lateral aspeet of 
the right tibia for about thirteen years.' At the age of 27 this mass began to increase 
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in size, and at 34 it was as large as a fist. The neoplasm was excised locally, but it 
recurred, and at the age of 37 further operations were performed. Microscopically 
this tumour at the first operation consisted of apparentlj^ innocent cartilage. The 
tumour recurred again twice locally, and amputation was eventually necessary. 
Finallj" the tumour was found to be richlj^ cellular, with karyokinetic figures verj' 
suggestive of malignancj'^. 

Tliis case resembles the one observed bj^ us in the apparent innocency of the 
primary tumour and recurrence in malignant form after removal. 

History. — A boy, age 16 years, stated that three years previoush' he was bitten 
by a gnat on the outer side of the right leg. A swelling developed here, and exercise 



Fig. 24. — Radiogram talien in 1927, Fig. 25.- — Radiogram taken in 1930, 

sliowing the calcific changes in the neo- showing the more diffuse nntiiro of the 

plasm. tumour. 


caused consideralile pain. The swelling and pain increased and brought him to 
hospital. 

On Examination. — He was a healthy-looking boy and nothing abnormal tvas 
found except a lump on the outer side of the right leg. The lump tvas very hard 
and fixed to the fibula. It was 34 in. long and 2 in. broad, tvith the centre at the 
junction of the middle and lotver thirds of the fibula. Pressure on the lump, and 
flexion and extension of the ankle-joint, eaused pain. He stated that recently the 
pain had been continuous and worse at night. 

X rays {Fig. 24) showed that the tumour rvas on the surface of the fibula and 
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contained calcified areas. Its general appearance suggested malignancy. Radio- 
graphs of the chest showed no signs of metastasis. 

First Operation. — ^Local removal of the tumour ivas carried out in November, 
1927. When exposed it appeared to be encapsuled. The tumour, together with 
tlie shaft of the fibula, was excised, the division of the latter being made 2 in. above 
and below the extremities of the grovdli. 

Subsequent Progress.- — ^For two and a half years the patient remained W'ell, 
led a normal aetive life, and grew 6 in. in lieight. In April, 1930, he again noticed a 
swelling at the site of the operation. This increased in size, and in August, 1930, 
after a trivial injury, eontinuous pain reeommenced and he returned to hospital. 
A tender swelling in the original situation was present, and X rays revealed active 
sareoma oceupjdng the gap between the 



Fig. 2G. — Tumour removed at first operation 
(November, 1927). 


Fig. 27. — Recurrent tumour as seen at second 
operation (September, 1930). 


Second Operation. — Amputation through the lower part of the thigh was 
performed. Three months later the boy was in excellent health with no sitrns of 
metastasis. ” 

Pathological Reports (Figs. 26, 27). 

1. The tumour removed in 1927 was cylindrieal in shape and had an indefinite 
fibrous capsule. It was firmly attaehed to the fibula and cartilaginous in structure. 

VOL. XIX. NO. 73. 4. 
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Here and there was evidenee of commencing penetration of the cortex of the bone, 
and, microscopically, in places there were areas of cell activity suggestive of early 
malignancy. 

2. The recurrent tumour was an obvious chondrosarcoma, with definite cell 
activity and invasive character. The cells showed many mitotic figures, increased 
chromatism, and great variability in outline. Careful dissection did not reveal any 
infiltration of the soft tissues, and it still appeared to be confined to the bony 
structures. 



Figs. 28, 29. — Low- and hiph-power views of tumour removed in Xovember, 1927. 



Figs. 30, 31. — Low- and liigli-power views of recurrent tumour removed in September, 1930. 


An interesting feature of the case was the discovery of very early malignant 
changes in the first tumour and their' more marked character in the recurring one. 
The essential origin of the tumour in cartilage is shown in the microphotographs 
{Figs. 28-31). 

This case, like Phemister’s, illustrates that sareomatous change in a 
chondroma maj' be very gradual and probably remain ivithin the bounds of 
cure by amputation for a moderate period of time (apparently about three 
years in the cases observed). 
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Chondrosarcoma may, it appears, remain amongst the less malignant 
sarcomatous tumours of bones, but no doubt too great a latitude cannot be 
allowed, because rapidly increasing infiltrative and metastatic capacities may 
arise at any time. It would probably have been a safer procedure, in the case 
outlined above, to have carried out amputation in the first instance. The 
very unusual situation of the neoplasm — ^iramely, in the fibula, a site apparently 
hitherto unobserved — is of additional interest. 

This case was under the care of INIr. Bertram Lloyd in the Avards of the 
Queen’s Hospital, Birmingham, and we arc grateful to him for permission to 
record these observations. The microphotographs were kindljr supplied by 
Dr. J. F. D. Shrewsbury. 


REFERENCES. 

* Ewing, J., Neoplastic Diseases, 1919. 

“ Phemister, D. B., Surg. Gynecol, and Obsl., 1980, 1, 21C. 



52 THE BKITISH JOURNAL OF SURGERY 


THE TIME FACTOR DURING WHICH VASCULAR RESPONSES 
PERSIST FOLLOWING PERI-ARTERIAL SYMPATHECTOMY.* 

By LAMBERT ROGERS, 

SENIOR ASSISTANT IN THE SURGICAL UNIT, THE WELSH NATIONAL SCHOOL OF MEDICINE, CARDIFF. 

A cuHious feature of the vascular responses to extirpation of the S3'mpathetic 
peri-arterial network is their transient nature. In experiments designed to 
ascertain what vaseular changes, if anj% follow this operation, Hemingwaj^ 
and I have shown that in the cat and the rabbit peri-arterial sympathetic 
destruction increases loeal circulation, but that its effects are exceedingh" 
transient.^ A readjustment, the mechanism of which is at present obscure, 
comes into action at a time which is variable according to species and 
possibly also the vessel selected and the site of the partieular vessel operated 
upon — for example, we found the readjustment in the case of the femoral 
artery of the cat to take place in a matter of seconds, whereas that following 
extirpation of the nerve net on the carotid of the rabbit persisted for some 
hours or daj^s. This readjustment appears to follow also extirpation opera- 
tions on the main sympathetic system. Thus we have noticed that vaso- 
dilatation in the ear of the albino rabbit consequent upon cer^’ical sympathetic 
neurectomy is slowly recovered from, but have also observed that its effects 
are both greater and more lasting than the peri-arterial operation performed 
on the carotid arter}^ 

A recent case throws some light on the probable duration of the time 
factor in man : — ■ 

History. — The patient was a steel worker, age 61, who had been an inter- 
national footballer and was a healtlij' man with a comparatively healthy vascular 
system and a negative blood Wassermann reaction. Just over five j'ears before 
admission his left leg had been severelj'^ scalded with hot paralfin. The leg ulcer- 
ated and had never healed since. For one year he attended three times a week 
for dressings at a hospital out-patient department. He had had long periods of 
rest, but with very little effect. 

On Examination. — Two ulcers Avere seen, one on the anterior surface of the 
leg in the middle third, the other, slightly larger, on the calf. The leg was dis- 
coloured broAvn, and the great toe showed onychogryposis. 

Operation (Dec. 4, 1930). — Under chloroform and ether amcsthesia, the left 
femoral arterj' was exposed in Hunter’s canal and found to be a healthy vessel. It 
Avas accompanied by tAvo large nerA'es regarded as the internal saphenous and the 
nerA'e to the A'astus internus, each as large as a normal ulnar nerA’e. These nerA^es 
AA^ere not lobulated, but uniformly enlarged, and appeared to be merety hyper- 
trophied. The phenomenon Avas unique in the experience of those present in the 
theatre. The artery aa'us stripped of its adA’entitia OA'er a length of half an inch, 
and oA'er this area and for a further quarter of an inch aboA'e and beloAA' AA-as aa’cII 


* From the Surgical Unit, the Welsh National School of Medicine, Royal Infirmary, 
Cardiff. 
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painted with strong carbolic acid, a method Avhieh avc had previously applied 
effectively and without detriment to the artery in animals. The deep fascia was 
closed mth catgut and the skin with clips. 

After-history. — On the morning folloiidng the operation the left foot — ^that 
is the one on the side of the denervated femoral artery — seemed distinctty warmer 
to the touch than the right, and the patient complained of his right toes being 
cold while those of the left foot were warm. The epidermis of the whole of the 
leg next began to break up into scales, which graduallj^ fell off, and the ulcers 
commenced to heal. By the thirty-ninth day the ulcer on the front of the leg had 
soundly healed and the whole leg had peeled, leaving healthy skin beneath. The 
ulcer on the calf had almost healed, but now seemed to be stationary. By the forty- 
fourth day the calf ulcer had not only ceased to heal but was definitely getting 
larger.* The anterior ulcer remained healed. 

It thus appeared as if a falling off in the beneficial effects which were observed 
almost immediately to folloiv the operation took place somewhere about five weeks 
subsequent to the operation. 


COMMENTARY. 

The effects of the peri-arterial sympathectomy — namety, increased 
warmth, the scaling, and the reparative changes in the ulcers — were regarded 
as expressions of an increase in local circulation, the scaling being looked 
upon as due to proliferation and renewal of the stratum corneum consequent 
upon increased activity of the stratum cylindricum of the epidermis. As 
estimated by the condition of the ulcers, the response persisted for approxi- 
raatelj’’ five weeks, after which time its effects were no longer apparent. It 
would appear, therefore, that in man, as in animals, an increase in local 
circulation follows peri-arterial sympathectomy applied to the femoral artery, 
but that the increase is likewise a transient condition, lasting, however, for 
approximately five weeks. This period contrasts with those of a feiv seconds 
to as many days observed by Hemingway and the writer in plethysmographic 
and other experiments carried out upon cats and rabbits, and the wide 
variation in the length of the period in different species recalls the wide 
range of the duration of Monakow’s diaschisis in animals and in man. It is 
regretted that a series of cases such as that from which these observations 
have been made is not to hand to enable a more precise and average 
measurement of the time interval to be made, but it is not often that cases 
as suitable as that here detailed present themselves for study subsequent 
to the operation, the majority either being discharged from hospital or 
coming to amputation of the limb before the post-operative reaction jihase 
has terminated. 

From observations made by the use of Pachon’s osciilo-sphygmomano- 
meter on cases in his clinic. Professor Rene Leriche^ gave the -writer to 
understand that he believes that the vasodilatation lasts for somewhere about 
the same time as that observed on purely clinical grounds in the case here 
recorded, but Dr. Leriche commented upon the difficulty of satisfactorily 
measuring vascular responses except by plethysmography. It may be con- 
cluded by analogy with the experimental work previously referred to that a 


* Bj' skin-grafting, this ulcer subsequently healed and the patient was discharged. He 
was seen a fortnight after his discharge, and had a soundly healed leg, but this is irrelevant 
as far as the thesis of this paper is concerned. 
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greater and more lasting increase in local circulation follows the extirpation 
of the sympathetic supply to the limb (by ramiscctomy or ganglionectomj'), 
but that from the observations here recorded, a vasodilatation lasting some- 
where about live Aveeks Avill follorv a successful peri-arterial sympathectomy 
applied to a healthy artery suppljdng a healthy cajiillarj'- bed, and that in 
certain cases in which a transient vasodilatation of this duration Avill be 
beneficial, the operation may Avith adAmotage be considered. 

The Avriter is much indebted to the Medical Research Council for partly 
defra3dng the expenses in connection Avith the experimental Avork referred to 
in this note. 
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PAPILLIFEROUS CYSTOMA OF THE PETROUS BONE 
ASSOCIATED WITH HYPERNEPHROMA AND 
CYSTIC PANCREAS.^ 

By GEOFFREY JEFFERSON, 

NEUROLOGICAL SURGEON TO MANCHESTER ROYAL INFIRMARY ; 

AND RAYMOND WHITEHEAD, 

DEMOXSTBATOn IN rATHOEOGY, UNIVERSITY OF MANCHESTER. 

In a monograpli on cerebellar cysts, Linclau^ (1926) drew attention to the 
not infrequent coexistence of haemangioblastomas of the central ner%^ous 
system, especially of the cerebellum, Avith retinal angioma (Amn Hippel’s 
disease) ; but in addition to this there have appeared fairly commonly 
associated lesions in other parts of the body. Thus in his series of 40 cases 
Lindau reported cystic pancreas in 8, renal cysts in 10, and hypernephroma 
in 6 ; cj^stic epididjnnis has also been noted. In the case Ave haA’^e to report 
the main lesions AA'ere a papilliferous cystoma of the right petrous bone, 
hypernephroma of the right kidney, cystic pancreas, and cysts in the right 
epididymis. While the tumour of the petrous bone AA^as intrinsically interest- 
ing — so far as aa'c can discoA’'er no exactly similar groAA'th in this situation 
has been recorded — the associated lesions call for some comment, especially 
because there is a tendency to regard cystic pancreas as a pathognomonic 
feature of Lindau’s disease. 


CASE REPORT. 

Clinic.al History. — J. B., male, age 23 years, Avas admitted to the Neurological 
Surgical SerAUce of the Manchester Royal Infirmary at the instance of our colleague, 
Professor Tylecote, Avith the diagnosis of intracranial tumour, probably acoustic 
neuroma. Some tAvelA'c months before admission the patient had de\^eloped a slight 
Aveakness of the right facial musculature, AAdiich Avas the only symptom until, some 
months later, hearing became less acute in the right ear. Both of these disabilities 
steadily but sloAAdy progressed, and on admission (July 5, 1929) a complete right 
facial paralysis Avas manifest, and deafness in the right ear, almost but not quite 
complete. During the preAuous tAvo months headache AA^as intense, and latterly 
had been accompanied by Ammiting of such a degree as to cause great emaciation. 
The patient had become dizzy, and reeled to the right Ai'hen he Avalked ; on one or 
tAvo occasions he had fallen to the right. 

On Ex.vaiination. — The patient presented the folloAving signs : (1) Right 
facial paralysis, complete peripheral type ; (2) Deafness in right ear Avith an unper- 
forated tympanum ; (3) Slight choke of the right optic nerA'c-head, A’enous con- 
gestion only on the left, no retinal angioma seen ; (4) Nystagmus on fixation 
to the right ; (5) No clear eAudcnce in the limb musculature of cerebellar inA-oIve- 
ment. The subsequent autopsy shoAA'ed that the cerebellum Avas neither infiltrated 


* From the Department of Pathology, the Victoria University of Manchester, and tfic 
Manchester Royal Infirmary. 
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nor materially indented by the growth. The patient held his head flexed forward, 
and rotated slightly to the left. The diagnosis was not absolutely clear. The fact 
that the facial paralysis led in the symptomatology seemed to make it unlikely, but 
not impossible, that the tumour was an acoustic neuroma. We have had a series 
of these tumours in which deafness was not absolute, the tumour presumably 
originating in the sheath of the vestibular division, as Henschen contended. A 
basal endothelioma appeared more probable. 

The question of treatment became one of some urgency because vomiting was 
now very distressing, and during the last few days there had been some dilliculty 
in swallowing. At the same time the facial paralj^sis, the fixed posture of the head, 
the violence of the headache and vomiting, all combined to make a picture of unfor- 
gettable misery. The patient’s skin was dry, and it seemed very unlikelj' that he 
would survive a lengthy or bloody operation. 

Operation. — It was decided therefore to limit anj' immediate operative pro- 
cedure to a decompression, with observation of the local condition, leaving the 



Fig. 32. — Tumour of right petrous bone seen from above, cerebellum retracted. 


removal of the tumour for another session, unless it should promise to be unexpectedly 
easy. Accordingly on June 6 a wide suboccipital exploration was performed bj^ the 
usual technique, very considerable forawinal herniation rendering laminectomy of 
the arch of the atlas imperative. The right cerebellar hemisphere was gently retracted 
and the vagal and facial exits were inspected. Dark-red, hard tumour with no clear 
boundary was encountered on the back of the petrous bone, and nothing further was 
done. The wound was closed in the usual careful fashion. The patient’s condition 
was unaltered by this intervention ; he did not cease to vomit, and despite the 
intravenous administration of glucose and hypertonic saline, he died of pneumonia 
five days after the operation. 

Autopsy Findings. — The anatomical diagnosis was : Tumour of the right petrous 
bone indenting cerebellum but not invading it (Fig. 32) ; cysts in the pancreas ; 
encapsulated tumour of right kidney ; cysts in epididymis ; bilateral bronchopneu- 
monia. The pancreas contained a few cysts 0‘5 to 2 cm. in diameter. The right 
kidney appeared normal in general aspect, but on the middle of its outer border 
there was a round encapsulated growdh, 9 mm. in diameter, projecting under the 
renal capsule, which on section showed yellmv patches alternating -with red. In 
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the right epididymis there were a fe'w hard cysts 0’75 cm. in diameter around the 
globus major, and a similar hard mass in the spermatic cord above. The vertex of 
the skull was normal. The dura was normal as seen from above. The pia and 
arachnoid were iiioderately congested. On removing the brain a nodulated dark- 
coloured tumour was seen beneath the dura covering the right petrous bone, the 
membrane being much raised and invaded. The right temporosphenoidal lobe was 
lightly adherent at one point about the tegmen tympani. The main body of the 
grovdli was seen to occupy the centre of the petrous bone, a fairlj'' large extension 
passing upwards through the region of the tegmen. Similar extensions passed 
backAvards and inAA'ards from the region of the internal auditor3'^ meatus. The latter 
extension came into close relation A\dth the cerebellum and pons in the region of the 
auditorj'- nerA'e, but the relation to the nerA^e itself AA^as not clear. On section through 
a portion of the tumour, its substance AA'as found to be A’^erj'- dark in colour, and there 
Avas an appearance of numerous minute caAuties filled bj’- dark material. This 
suggested to the naked ej’^e that the groAAdh might possiblj’^ be an angioma. 

There AA-as no gross abnormality of the pericardium, heart, oesophagus, thjToid, 
stomach, liA^er, spleen, testes, or left kidnej'. 

Dissection of the Right Tesipoiial Region. — On drilling through the cortex 
coA'^ering the mastoid air-cells, a large isolated air-cell 1'5 bj' 1 cm. Avas soon entered. 
It AA'as entirely uninA^aded by tumour. The rest of the mastoid air-cells, and the 
mastoid antrum, AA-ere filled by gelatinous-looking tumour material. The bone 
forming the anterior wall of the external auditory meatus Avas nibbled aAvaj’’ Avith 
forceps until the tj^mpanie membrane AA'as displayed. This Avas dark in colour and 
not obAdousl.y perforated. Certainly no tumour extruded through it. On removing 
further bone, the specimen could be opened in a horizontal direction into an upper 
and loAA’er half, and the tympanic caA'ity AA'as seen to be entirely filled by tumour. 
The groAvth could be easily separated from the tympanic membrane, in Avhich tAA'o 
or three minute openings AA'ere seen after its remoA'al. There seemed to be little 
doubt, hoAvever, that the tumour Avas not intimately connected Avith the membrane, 
because of the ease Avith which they Avere separated. AVe receh'ed the impression 
that the tumour had not arisen from the AA’alls of the middle ear and that such erosion 
as AA'as present Avas of a secondary nature. If it had originated here, the structures 
of the caA'ity Avould have been more profoundlj' altered. The tumour occupying 
the middle ear, the tj'mpanic membrane, the malleus, and a specimen consisting of 
a small group of mastoid air-cells, Avere preserA'ed for histological examination. The 
internal ear Avas then removed as far as possible en bloc for decalcification. The cut 
passed through the external semicircular canal, AA'hence fluid exuded. No gross 
tumour material AA'as seen, the internal ear giA'ing the impression before it AA'as opened 
of being free from groAAi;h. In general, tlie Avhole petrous bone, as far as its tip, 
seemed to be infiltrated. The carotid canal AA-as not inA'olA'ed, and the arterj' AA'as 
normal. 

Histological Exasiination. — On histological examination tumour tissue AA'as 
found in the mastoid air-cells, the internal ear, the tj'mpanic caA'it 3 ', and the malleus. 
The tympanic membrane AA'as uninA'aded b 3 ' tumour. The tumour presented the 
same general appearance in these A'arious sites, and may be described as a papilliferous 
C3'stoma. 

The C 3 'sts AA'ere closel 3 ' packed and irregular in shape, A'ar 3 'ing from 0-8 to S mm. 
in diameter. The 3 ' ivere bounded b 3 ' a single la 3 'er of flat to Ioaa' columnar cells. 
The fibrocellular stroma supporting this la 3 'er of cells A'aried much in amount, in 
some areas being ver 3 ' scanty, in others abundant and dura-like {Fig. .33). In the 
dense parts of the stroma there AA'ere a fcAA' globular laminated concretions staining 
darkly Avith hnsmalum, and occasional deposits of cholesterin. The e 3 'sts Avere filled 
AA'ith homogeneous h3'aline material staining deeply AA'ith eosin, in Avhieh mucin could 
not be demonstrated b3' staining AA'ith mueicarmine, thionin, or meth3'lenc blue. 
Areas of ha;morrhage were A'isible toAA-ards the AA-alls of man3' of the C3'sts, being on 
the AA'hole most marked in C3’sts in which papillar3' ingroAA'ths AA'ere fcAA' or absent. 
Groups of round cells, about 25 // in diameter, laden AA'ith broAA'n pigment, AA-ere seen 
in these hwmorrhagic areas. 
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The papillary ingrowths lay emhcclded in the hyaline eontents of the cysts 
(Fig. 34). In the specimen from the middle ear the papilhc were so abundant that 



Fig. 33. — Tumour of right petrous bone, 
showing dense fibrous stroma surrounding tlio 
cysts, in ono of whicli papillro arc visible. ( x 60.) 


Fig. 3J. — Tumour of right petrous l)one, 
showing hrnncliing pnpillic embedded in lij'"- 
lino material. ( x 100.) 
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Fig. 35. — ^Tumour of right jiotrous bone, 
showing part of a papilla whoso covering cells 
have nuclei at tlieir free poles. Tho vascular 
stroma is clearly seen. ( x 200.) 


Fig, 30, — Tumour of right kiclnoy, show- 
ing the .sharp definition of tho cells and their 
small round nuclei. ( X 200.) 


the cystic structure of the tumour 'vvas almost masked, the hyaline material being 
very scanty, though showing the features described where it could be found. The 
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papillfc -were composed of a core of branching fibrocellular stroma continuous Avith 
that surrounding the cysts, but relatively more vascular, coA^ered by a single layer 
of loAA'— rarely tall— columnar cells. Direct continuity betAveen the cells coA'ering the 
papilte and those lining the cysts Avas established in places. The ejdoplasm of the 
cells coA^ering the papilla: AA'as clear, and their nuclei large, OA^al, or cuboidal in shape, 
and containing a moderate amount of chromatin. The nuclei often lay at the free 
border of the cells, giA’ing the grcAAd^h a striking appearance {Fig. 35). This feature 
AA'as best seen Avhere the cells AA-ere tallest. In some of the cells appropriate examin- 
ation shoAA'ed the presence of fat and doublj’^-refracting bodies, AA-hich occurred 
irregularlj" in scattered patches. The specimen of the internal ear and malleus 
shoAA'ed invasion and destruction of the bone, the tumour itself retaining its charac- 
teristic morphology. The peripheral nuclei of tall columnar cells forming the coA^er- 
ing of the papilla; AA'ere particularly aa'cII seen in the internal ear. It AA^as possible 
to recognize the organ of Corti in places. 

The tumour of the right kidney Avas encapsulated bj^ fibrous connective tissue. 
Within this AA'ere enclosed acini and solid alA^eoli of epithelial cells supported by a 
scanty delicate Avascular stroma (Fig. 36). The cells Avere fairly large, of cuboidal 
or loAV columnar shape, AA’ith sharply defined Avails, small round nuclei, and clear 
bodies. By suitable staining thej'' Avere found to contain abundant neutral fat, 
some doubly-refracting fat, and abundant glycogen. The groAAdh corresponded in 
structure AA’ith the GraAvitz tumour of the kidney or hypernephroma, but there Avas 
no CA’idence to shoAv that it had penetrated its capsule or that it AA'as in actWe 
groAA’th. 

The cysts in the pancreas AA’ere lined by a single layer of cuboidal cells AA’ith 
spherical nuclei. Careful examination failed to demonstrate any neoplastic process 
in these cysts. 


DISCUSSION. 

Objection may be taken to our use of the term ‘cystoma’, admittedly 
a iDurely morphological designation. The cells composing this tumour Avere 
clearly epithelial, but of such peculiar type that it is impossible to be certain 
exactly AA’hence they had been derived. The tumour Avas composed of fully 
differentiated elements, and Avas structurally uniform. The epithelial cells, 
AA’hile varying much in height from place to place, Avere individually Avell 
defined units. Indications that the tumour Avas not recently formed Avere 
the presence of concretions, old hemorrhages, sporadic deposits of choles- 
terin, and the fact that the fibrous stroma shoAved a marked preponderance 
of fibres OAmr cells. 

We are satisfied that the histological appearances definitely exclude an 
etiological relationship betAveen the tumour of the petrous bone and that of 
the kidnej’^. Each had a fairly uniform and distinctiAm structure, and no 
transitional stages betAveen them could be found. The cystic structure, the 
hyaline material, the papillae embedded in it, Avith their remarkable cubical 
or columnar epithelium Avith peripherally situated nuclei, and the dense 
stroma Avith concretions, Avere features peculiar to the petrous tumour. The 
renal tumour, on the other hand, presented a picture conforming in cA’erj’ 
AA’ay AA’ith the GraAvitz tumour. Its acinar structure Avith solid alveoli of 
sharply defined cells containing small dot-likc nuclei irregularly arranged, its 
uniformly delicate A’ascular stroma, its abundant glycogen, and its Avell-formcd 
fibrous capsule, Avere Avithout counterpart in the petrous tumour. Whereas 
there AA’as no evidence of active groAA-th in the renal tumour, the petrous 
tumour Avas seen to haA’e inA'aded and destroyed bone. 
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In considering the possible intra-petrous sources of such a tumour as this, 
we have been led to review those recorded cases of primary carcinoma of the 
middle and internal ear whose structure in any way approached that of our 
own. Such cases are few, the most notable being those of Lange, ^ Furstenberg,® 
and Maestranzi.^ 

Lange^ (1904) was the first to record a case of cylinder-celled carcinoma 
primary in the middle ear. The external auditory meatus was occupied by 
a polypoid growth that was firmly attached to the tympanic menrbrane hut 
nowhere adherent to the meatal wall. The tumour caused widespread destruc- 
tion of the petrous bone, and metastases were found in the regional lymph- 
glands, in those of the neck, and in both lungs. It was characterized by 
an abundant production of mucus as shown by metachromatic staining Avitli 
a dilute thionin solution. Histologically it showed a simple epithelium com- 
posed mainly of columnar, partly of cubical, cells with basal nuclei, that 
formed the lining of spaces with mucous contents in which clumps of rounded 
cells lay free. The stroma was scanty. Calcium carbonate concretions were 
present in both primar}'^ and secondary growths. Accepted by FurstenbergS 
(1924) and Marx® (1926), the diagnosis was impugned by Schlittlcr® (1919), 
who pointed out that Lange failed to describe the histological structure of a 
submaxillary swelling noted at the autopsj'', and that it is in consequence 
uncertain whether this swelling represented enlarged Ijunph-glands or a 
tumour of the submaxillary salivary gland. Schlittler maintained that the 
histological account of Lange’s tumour was not incompatible with that of 
a deposit secondary to a tumour of the submaxillary salivary gland. That 
such tumours may be morphologically indistinguishable from carcinomas, and 
that they frequently exhibit degenerative changes of various kinds, has, 
according to Schlittler, been shown by Kiittner.’ 

Furstenberg® described a primary adenocarcinoma of the middle ear and 
mastoid. The external auditory meatus was not affected, squamous epithe- 
lium being continuous over the tympanic membrane, which the growth had 
involved. The tumour was not uniform in structure, being alveolar in some 
parts and glandular in others. The glandular parts were very irregular. 
The abundant stroma gave the centre of the growth a scirrhous appearance. 
Warthin, who made the pathological examination, regarded the growth as 
primarjr jn the middle ear, “ rei^resenting a teratoid disturbance of de^"elop- 
ment with blastomatous transformation ”. 

Maestranzi^ (1927) described a primary alveolar cancer of the middle 
ear. It presented as a polyp unattached to the wall of the external auditor}'- 
meatus. Invested by stratified squamous epithelium, its substance contained 
alveolar cavities occupied by clumps of cells corresjDonding in type to cylin- 
drical epithelium. Some cells lined the walls of the cavities, others lay free 
within them. In general appearance this tumour was not unlike that 
described by Furstenberg. 

Of these tumours, the only one to which our petrous tumour bears any 
close resemblance is that of Lange. From this it diffei’s both cytologically 
and histochemically, and also by the fact that it was the only growth of its 
kind in the body. From Lange’s tumour, again, and also from jMaestranzi’s, 
it differs in that it it did not penetrate the tympanic membrane, a 25oint 
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against the view that our tumour niiglit have arisen in the tympanic cavity. 
If the growth began in the internal ear, complete destruction of the latter 
might have been expected, in view of the extent of the growth in other 
parts. 

The peripherally placed nuclei of the taller epithelial cells of the papillte 
suggest a thyroid or parathyroid origin. No tumour Avas found in these 
organs at the autopsy, but that the petrous tumour could liaA^e started from 
an embryonal rest is not entirely impossible in aucav of the close dcA^elop- 
mental relationship subsisting betAveen thyroid, parathyroids, and middle ear. 
The possibility of Lange’s tumour haAung originated either from embryonal 
rests or from a primary groAvth in the thjwoid does not appear to have been 
considered by Lange or bj’’ Schlittler. 

We liaA^e finally to consider A\diether our petrous tumour might have 
been deriA-^ed from neural epiblast, a suggestion made attractive by the 
discoA'^ery in the patient of a series of congenital lesions identical Avith those 
described by Lindau as occurring Avith hsemangioblastomas of the central 
nerAmus system. Our petrous tumour bore no resemblance to a hsemangio- 
blastoma, and Lindau, to Avhom Ave submitted the slides, Avas of the same 
opinion. He suggested that our tumour AA'as possibly collateral to the 
haemangioblastomas of the central nervous system, and that it might have 
arisen from the anlage of the choroidal system, derived from the neural crest ; 
the companion lesions Avould fortify this suggestion. 

Hence it is jDossible that the lesions in our case may be the result of an 
error in deA^elopment cognate Avith that Avhich must underlie the lesions 
correlated by Lindau. In cases exhibiting multiple congenital lesions any 
one of them might elaborate itself into the clinically dominant feature. 
Pathological interest, hoAvever, centres in the developmental error rather than 
in any individual lesion that may declare it. It seems not unlikely that 
Lindau’s disease, and the case aa^c have described, are simply special forms of 
a more general disorder. 

Whether cysts of the pancreas can be regarded as ijresumptiA'^e evidence 
of one particular type of tumour is in our opinion debatable. A highly cystic 
pancreas has been figured independently by Hadfield® (1929) in a recent 
report on a cerebellar angioma. Lindau® (1931) states that he does not 
think that these associated somatic anomalies haA'^e an angiomatous origin. 
It remains to be seen Avhether future observations Avill confirm the particu- 
larity of this association. Our OAvn case throAVS doubt on it, though it must 
be admitted that the pancreas itself AA^as not exactly of the type that Lindau 
regards as pathognomonic of his syndrome. Had our patient surviA'ed long 
enough, there is the possibility that the joancreas AA-ould cA^entually haA'e 
conformed to type. 

From the clinical standpoint it is clear enough Iioaa^ the symptoms in 
the case Ave have described came to mimic a posterior fossa tumour, and a 
more accurate diagnosis might have been made had the skiagrams, Avhich 
actually shoAA'ed changes in the texture of the petrous bone, been better 
interpreted. The posture of the patient, so important clinically, serA'cd to 
dcA-iate the head out of the true antero-posterior axis in the skiagrams, so 
that a failure of upper contour Avas missed. The pathological study of 
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the growth, however, showed that its true nature could not liave been 
determined clinically. Only once have rve seen a similar erosion, and that 
was due to a cavernous angioma. 

In conclusion it is our pleasant duty to thairk Professor Lange, of Leipzig, 
and X)r. Lindau, of Lund, for personal communications, and Professor 
J. Shaw' Dunn for his valued interest and counsel during the course of 
this study. 
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A CLINICAL STUDY OF 
ACUTE APPENDICITIS IN OLD AGE. 

By J. LEWIN, 

ASSISTANT SURGEON TO THE WEST NORFOLK ANP KING’S LYNN GENERAL HOSPITAL. 

It might well be supi^osed that the last word had been said on the subject 
of appendicitis, but during the past few years my attention has been drawn 
forcibly to a considerable number of cases of a uniform but ver}^ anomalous 
tjipe occurring in people in advanced years. The picture presented is so 
constant that I find that such cases may be confidently diagnosed from the 
other conditions which they mimic. As they are not even mentioned in 
the text-books, I have ventured to present this short clinical study with 
the hope that it may be of some assistance to those who are confronted 
with similar cases. The anatomy and etiology of appendicitis will not be 
discussed, but consideration given only to the clinical manifestations of the 
disease which are peculiar to old age. 

I am aware that any definition of old age must be, to a large extent, 
an arbitrary one. It is frequently stated that acute appendicitis is rare in 
old age, but in my own experience this is far from being the case, and though 
60, which I make the lower limit, may seem somewhat drastic, it does 
include every case in my series, each of which is a manifestation of the 
declining power of the body to contend Avith bacterial infection. In the last 
three years I have had twelve such cases, in addition to at least as many 
more Avhich presented symptoms comparable to those encountered in the 
large run of cases in young people. It is clear, therefore, that appendicitis 
in old people is far from being a rarity. Of my tAvehie cases, nine Avere 
men, and three Avere Avomen, and their ages Avere : 62, 63, 64 (2 cases), 69 
(2 cases), 71, 72, 73, 74, 75, and 86. 

The underlying factor in all these cases is the alteration in the reaction 
of the tissues concomitant Avith old age. This alteration is general in all 
parts of the body, and is characterized by a tendency to chronicity folloAving 
on a lengthened period of dcAielopment. It is seen in both the reaction to 
infection, and — Avhat is equally important — in the delay of healing jjrocesses. 
As a clinical illustration of the first, one may cite senile tuberculosis of the 
cerAUcal glands, and of the second, the greatly increased time necessar\’- to 
produce adhesion betAveen tAA’o laj’^ers of peritoneum. It is, indeed, the 
behaAUOur of the loeritoneum that accounts for many of the anomalous cases 
of appendicitis under consideration. 

Before going more fully into the symptomatolog}! of the clinical types, 
there are certain features AA'hich are common to nearly all cases. There is, 
first, a much longer history than is usually obtained, and it is not uncommon 
for seA'en or eight days to elapse before the symiAtoms become acute enough 
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to force the patient to seek surgical aid. This is in marked contrast to tlie 
customary twenty-four or forty-eight hour illness with which we are con- 
fronted. The average length of history in my cases was between five and 
six days. There is far less constitutional disturbance, and the amount of 
pyrexia is unusually small. Pain is comparatively less when due solely to 
the inflamed appendix, and when marked is the result of secondary peritonitis 
and distension. All visceral processes are considerably slowed, and constipa- 
tion is the rule. 

The majority of cases fall into a group presenting nearly all the signs 
and symptoms of acute or subacute intestinal obstruction, rather than an 
acute inflammatory lesion. There is a history of constipation lasting seven 
or eight days, the patient passing neither frcces nor flatus. Even more 
striking in this regard is the failure, often experienced, to produce any relief 
by repeated enemata, a circumstance strongly suggestive of an organic 
obstruction. Equally misleading is the history, sometimes given spontane- 
ously by the patient, of increasing difficulty extending over a period of 
several months. 

Vomiting is not a constant feature, but quite often occurs at the onset 
of the illness, subsiding completely by the time the patient is seen by the 
surgeon. This is rather in favour of an inflammatory as opposed to an 
obstructive lesion. The amount of pain varies, but is mostly the outcome 
of abdominal distension, and its distribution is a wide one, over the whole 
of the lower half of the abdomen. Not infrequently the pain and tenderness 
are most strongly marked in the left side, due largely to the upward displace- 
ment of the pelvic coils of distended ileum. Tire abdomen as a whole is 
markedly distended and resonant. The tongue is dry and furred, and the 
breath offensive. On rectal examination the bowel is found to be empty, 
and the frequent failure of enemata to bring relief shows that this emptiness 
extends far above the portion within reach of the examining finger. I cannot 
illustrate the condition better than by giving the notes of two actual cases 
which have come under my care. 

Case 1.— Mrs. E. M., age G2, was admitted to the West Norfolk and King’s 
Lynn General Hospital on March 15, 1927. On March 8 she began to have daily 
sickness, but vomited only small quantities. The sickness was associated with 
some abdominal pain. The bowels had been confined since the first day of the 
illness — that is, for seven daj's — and the day previous to admission two enemata 
had been given without result. On admission two more were given, and the second 
brought away only a few small fragments of hard fasces. She volunteered that she 
had noticed increasing constipation for six months. On examination she looked 
very ill. The tongue was dry and furred. The abdomen was much distended and 
uniformly tender and resonant over the whole lower half. The temperature varied 
between 99° and 100°. 

A diagnosis of acute intestinal obstruction was made, and the abdomen opened 
by a mid-line incision. Peritonitis was found, and a gangrenous appendix, lying 
over the pelvic brim and quite free from adhesions, was removed. The abdomen 
was drained. Healing was delayed, but the patient recovered and was sent home 
well at the end of five weeks. 

Here was a case with all the history, signs, and symptoms of acute 
intestinal obstruction in which an error of diagnosis might well be excused. 
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In the next case to be recorded, one was similarly misled, but fortunately 
the correct diagnosis was arrived at before operation. 

Case 2.— Mr. J. S., age TS, was admitted on July 28, 1929. He gave the 
following history. Increasing constipation for six months vdthout any diarrhoea 
or passage of blood. For four days prerdous to his admission he had absolute con- 
stipation accompanied by generalized abdominal pain. He had vomited once. 

On examination he Avas a frail rvasted old man. The abdomen was moder- 
ately distended and slightly tender over the lower half. His temperature never 
exceeded 99°. Enemata produced only small pieces of fajces and a little flatus. 
It Avas decided to operate on him as a case of intestinal obstruction, but on 
examination of the abdomen under the ansesthetic, a SAA'elling Ioaa- doAAm in the 
right side, AA'hieh could not be felt before, became apparent. A muscle-splitting 
incision Avas made, and an appendix abscess drained, the appendix itself being 
remoA'ed. He made an excellent recoA'erj' and Avas discharged at the end of three 
AA^eeks. 

The other cases in this group gwe very similar histories, but the feature 
of them all is absolute constipation for a rmrying number of days, associated 
AA'ith sickness and marked abdominal distension. What Ave are confronted 
AA'ith in reality is an acute infectirm process in AA'hich the local reaction is so 
sloAv and mild that by the time the patient seeks surgical aid the original 
disorder is masked almost entirely by a ncAV one, Avhieh is no more than a 
complication of it. Doubtless if these cases Avere seen in the early stages, 
the difficulties of diagnosis Avould be far less. That they are not seen is only 
a reflection of the mildness of the initial symptoms. 

The diagnosis of these cases is always difficult, but there are a feAV points 
Avhich, borne in mind, may enable us to arrive at the correct conclusion. 
First of all, although apparently superfluous, I AA'ould suggest that acute 
appendicitis should be considered as a possibility in all cases of acute or 
subacute intestinal obstruction. Secondly, the distribution of pain and 
tenderness should not be alloAA'ed to influence the diagnosis too much. I 
haA'e already mentioned that left-sided pain and tenderness sometimes are 
predominant. I should like to stress this point, as it is of frequent occurrence, 
and due, as I have repeatedly confirmed at operation, to distended and 
inflamed coils of ileum Avhich haAm risen from the pehds. In old people, 
therefore, aa'c are faced AA'ith this seeming paradox, that in such cases of acute 
appendicitis the local reaction is comparath'cly so small that maximum pain 
and tenderness are left-sided and due to a secondary distension, Avhereas in 
cases of true organic obstruction in the large boAA'el, maximum pain and tender- 
ness may be, and often are, right-sided, OAA’ing to the easily distended ca;cum. 

(Since commencing this article, I haA'-e been asked by a colleague to see 
a further case in AA'hich this situation confronted us, and in spite of marked 
left-sided pain and tenderness, and considering the history carefully, a 
diagnosis of appendicitis Avas made and confirmed at operation. There Avas 
no shutting off of the inflamed appendix, and the pehde coils of ileum Avere 
distended and displaced upAA'ards.) 

A third point in the diagnosis is the presence of pyrexia, AA’hich, though 
comparatively little, is definitely in faA’our of an inflammatory lesion as 
opposed to a purely obstructiA'c one. Vomiting is less marked than Avould 
be expected in an obstruction Avith the same degree of distension. 
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No single one of these signs is sufiicient evidence on which to make a 
diagnosis, but by bearing them all in mind, I believe that in nearly all cases 
one can arrive at the right conclusion. 

The intra-abdominal findings at operation are worth recording, as thej' 
shed considerable light on the peculiar signs and symptoms. I have already 
made some reference to the appendix itself. The most striking feature is 
the freedom from adhesion to surrounding structures and omentum, even 
after an illness of over a week. It may have a patchy covering of thin 
lymph, which spreads on to the crecum and terminal coil of ileum, but there 
is no complete shutting off, so that a way is clear for the passage of pus and 
exudate into the pelvis and general peritoneal cavity. 

Where peritonitis is present, the pus is often of an unusual nature, being 
very scanty and extremely greasy, yet forming a thin film over the whole 
pelvic contents. It is more common to find this condition than an excess 
of exudate. The pelvic coils of small intestine, as already noted, are injected 
and distended secondarily to pelvic peritonitis, but occasionally the distension 
may be partly due to a mechanical obstruction at the ileocrccal angle by 
attempts at forming adhesions in the vicinitj' of the jrrimaiy infection. The 
distension of the ileum in these cases never seems to call for active relief, 
and subsides quite quickly when the abdomen is drained. 

The treatment of these cases is always operative, and the abdomen 
should be opened by a mid-line incision. Owing to the absence of adhesion, 
the appendix can nearly always be delivered easily and safely. The peri- 
toneal cavity should always be drained adequately, i^referably by corrugated 
rubber sheeting. If removal of the appendix is difficult, or unwise in view 
of the patient’s general condition, it may be safelj’^ left and drainage alone 
instituted. Although a less desirable procedure, it does not affect the pro- 
gnosis materially. I have several times been obliged to leave the appendix, 
but have not lost a patient bj^ so doing. 

The prognosis is, on the whole, quite good, taking into account the age 
of the patient and the poor reaction which is so typical of the class under 
consideration. 

While nearly all my cases fitted more or less closely into the group I 
have described, there have been two others in whieh the slow reaction was 
so exaggerated as to present still another picture altogether. Although the 
condition is rare, I have thought it worth while to record the salient 
features. 

In both cases there was a history of pain, more or less continuous in the 
right iliac fossa for several months, associated with constipation and occa- 
sional diarrhoea. The onset of the illness was mild, and could not be definitely 
fixed. On examination there was found a mass in the right iliac fossa, 
which Avas hard and fixed, but not A’-ery tender, and Avas to all appearances 
a neoplasm in the region of the ascending colon. The first AA'as, after iiwesti- 
gation, operated upon as such, but an appendix abscess AA'as found. The 
contents AA'ere odourless and composed chiefly of mucus and AA'ere probably 
sterile. In the second case, betAA^een first seeing the patient and admitting 
her to hospital, a period of three AA^eeks elapsed, and in that time the sAA^ell- 
ing, AA'hich had been A^ery marked, almost completely disappeared. In her 
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case it was found at operation that only a very small quantity of f>us remained, 
and that the abscess had practically resolved spontaneously. 

Here again, arrival at the correct diagnosis depends largely on having 
in mind the possibilities of an extremely chronic inflammatory condition in 
the appendix. The absence of occult blood in the fasces is strong confirma- 
tion of such a state of affairs. 

It is quite safe to temporize with these cases, as by postponing operation 
resolution may occur ; but it is wise to remove the appendix at a later date, 
as it nearlj’’ always gives rise to symptoms and may at any time flare up 
again. 


SUMMARY. 

1. Consideration is given to anomalous .forms of appendicitis in old 
people. 

2. Their similarity to cases of acute obstruction is noted. 

3. The symptoms are reconciled with the pathological findings. 

4. The treatment is indicated. 
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A CONTRIBUTION TO THE SURGERY OF THE PITUITARY 

REGION. 

AN ACCOUNT OF FOUR CASES OF ‘PITUITARY TUMOUR’ 
TREATED BY RADON SEEDS. 

By L. bathe bawling, 

SURGEON TO ST, BARTHOLOMEW’S HOSPITAL, I.ONDON. 


Owing to the recent death, and autojisy, of the third case of this scries, 
the time lias arrived when the four cases can be reported, all operated on 
during the last six months of the year 1929. They form, I believe, the first 
series of ‘pituitary tumour’ cases in which an attempt has been made to 
improve the condition of the patient by the introduction of radon seeds into 
the tumour mass. This short contribution to the surgery of the pituitary 
region deals solely with the technique, etc., of radon-sced introduction, and 
the results obtained, together with some comments. 

In the experience of surgeons interested in the surgery of the pituitary 
region, it would appear that : (1) ‘Pituitary tumours’, in their various phases 
and aspects, are on the increase ; (2) Their recognition is more readily made 
than heretofore ; and (3) The ordinary surgical procedures are associated 
with a -v'cry undesirable mortality-rate and also unsatisfactory in their end- 
results. Consequently any new procedure merits consideration. 

The introduction of a radon-seed manufactorj'^ at St. Bartholomew’s 
Hospital suggested the possibility of a trial in respect of ‘pituitary tumours’, 
and a case soon presented itself that fully justified the attempt {Case 1). 
The result obtained was sufficiently encouraging, and three other cases were 
treated in the same manner in the same year. The four cases not only 
demonstrate the feasibility of radon-seed introduction, but also show that 
some benefit results — for example, the first case so treated was obviously 
dying when in hospital, and yet lived nine months in comparative comfort ; 
whilst the fourth case, now living in Ireland, has benefited verj' greatly. It 
is impossible from this number of cases to claim more than this, and it 
must be open to question whether the improvement observed in these two 
cases could not be accounted for by the general dccompressi^"c action of 
the operation. Further experience is needed before this question can be 
settled. 

It is necessary, as a preliminary, to be quite clear as to the justification 
of any major iirocedure, whether the ordinary attempt at tumour exposure 
followed by partial extirpation by sucking or electro-surgerj', the introduction 
of radon seeds, or any other similar measure, and tlic indications as laid 
down by Sir Percy Sargent may be taken as a sound guide — for the relief 
of intolerable headache, and for the saving of tlic eyesight when the tumour 
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the seeds are expelled — spaced as far as circumstances permit, by lengthening 
or shortening the introducer and by alteration of its angle to the base of the 
skull. That this spacing can he carried out is proved in all four cases, as 
seen on the X-ray pictures {see especially Figs. .38, 30). 

Number of Seeds Introduced. — Fourteen seeds in Case 1, 0 in Ca.se 2, 8 in 
Case 3, and 8 in Case 4, each seed representing 1 millicuric radon emanation. 
The only guide to the number of seeds requisite for the case is the degree of 
bone destruction, as representing the size of the tumour mass, assisted per- 
haps by the intensity of the sjmiptoms. The two autopsies showed, howe^'er, 
quite convincingly, that many more seeds were required to include tlie main 
mass of the tumour than were actually utilized. This is one of the lessons 
learnt from the four cases. On the other hand, the surgeon ha^•ing introduced 
a certain number of seeds with safety to the patient, naturally hesitates to 
insert the greater number. 

In all four cases the diagnosis was clear, two sellar tumours and two 
suprasellar, and no attempt was made at the operation either to see the 
tumour or ascertain its dimensions.. It is possible that this method of ‘blind 
insertion’ may he criticized, but it should be noted, in defence, that the 
exposure of the tumour adds materially to the danger of the operation, and 
that, in any case, it is usually quite impossible to determine the size, shape, 
and extent of the tumour mass. 

Further points in respect of the number of seeds used, their spacing, 
etc., will be brought out in the description of the four cases. 

CASE REPORTS. 

Case 1. — Admitted into St. Bartholomew’s Hospital under the care of Sir 
Thomas Horder, suffering from ‘blindness’. A blow had been received over the left 
frontal region twelve weeks previously, and subsequently the patient had suffered 
from ever-increasing headaches and loss of sight. There was marked proptosis of 
both eyes. 

On Exajiination. — ^IVithout going into unnecessary clinical details, the neuro- 
logical report was to the effect that the neoplasm was not exactly of the pituitary 
substance but rather of the base of the skull, invading the base in the dowmvard 
direction, and upwards into the substance of the base of the brain in the immediate 
neighbourhood of the pituitary fossa. The X-ray report stated that “ the sphenoidal 
sinus appears clear. The pituitary fossa is not recognized, and the whole of this part 
of the sphenoid, including both anterior and posterior elinoid processes, has disap- 
peared. The appearances are consistent rvith a tumour eroding the pituitary fossa 
and encroaching upon the sphenoid, suggesting malignancy.” 

Opekation (Oct. 10, 1929).— After consultation with Sir Thomas Horder and 
Dr. Finzi, I determined to see whether radon seeds would do any good. The patient 
was much worse, very drowsy, with increased bulging of both eyes, incontinence of 
urine and fseces, and at times quite unconscious. During the operation periodic 
blood-pressure tracings were taken, to act as a guide as to whether the introduction 
of the seeds could be completed or not. The following are the records obtained : — 


At the beginning of the operation .. 140/90 

On the turning back of the bone-flap .. 140/90 

On lifting up dura and brain . . . . 120/80 

On introducing the seeds . . . . 130/90 

At the termination of the operation . . 190/85 


The patient was X-rayed the following day, the report being “ fourteen seeds 
can be identified in the middle line, two-thirds just anterior to the pituitary fossa. 
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and six lateral, three on either side.” The accuracy of the insertion and the spacing 
was encouraging {Figs. 38, 39). 

Subsequent History. — ^For two or three days after the operation, the patient 
was worse and expected to die, hut on or about Oct. 20 he improved to a marked 




Flos, 3S, 30. — Ca^c 1. Lnteral and antero-postcrior view.*! of the .‘skul!. Fourteen Feeds 
sitimted in tlic pituitary region. Tlie pitiiitarj- fossa and its osseous boundaries arc destroved 
by growth. The seeds arc accurately placed and well .spaced. 
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degree, talked rationally, and the bulging of the eyes was much less obvious. 
Subsequently his condition improved to such an extent that he was discharged 
to his home in the Midlands. There further imjjrovcmcnt took jdace ; the head- 
ache was relieved and the general condition became so much hettcr that he was 
enabled to go to local football matches, on which game he was an enthusiast. 
Six months after the operation he fell dead in the street. There was no j)ost- 
mortem examination. 

Comment. — Whether the improvement that took ])laee after the opera- 
tion was clue to the effect of tlie seeds or the dceompression is o])cn to 
question, but the feasibility of seed introdnetion was demonstrated, and it 
was also clear that the seeds coidd Ire inserted with fair aecuraey and spacing. 
These facts encouraged me to try again. 

Case 2. — A young girl, age 1!}, was admitted to hospital under the care 'of 
Mr. Foster Moore, in September, 192!), suffering from severe headache and loss 
of vision. The symptoms commenced in May of the same year. The headaches 
became ever more severe, mainly frontal in jrosition, and jrrogressive eye trouble 
induced her to seek advice. 

On Examination. — It was found that the girl was suffering from marked 
papillccdema in both eyes, 2 to :$D. This steadily increased and was followed 
by paralysis of the left sixth nerve. The visual fields showed well-marked bitem- 
poral hemianopia. The X-ray report stated that “ the ])ituitary fossa is definitely 



FiCJS, 40, 41 . — Case 2. Lateral and aiitoro-postcrior views of the skull, showing nine 
seeds, nceuratoly placed and well spaced. 


enlarged for a child of this age, with apparent erosion of the jiostcrior clinoid 
process — also abnormal shadows above the fossa, the appearances strongly sugges- 
tive of a pituitarj' tumour” (the tumour proved to be a suprasellar adamantinoma). 

Oi’EiiATioN (Nov. 20). — Nine radon seeds were inserted, without any difficulty, 
as in the previous case. I felt that the seeds had been inserted into a tumour mass, 
as definite resistance was encountered by the introducing instrument. The patient 
left the operating theatre in excellent condition, but during the night respiration, 
pulse-rate, and blood-pressure all showed a high grade of intracranial pressure, and 
the patient died. 

Autopsy Findings. — In view of the importance of the case, X-raj's were taken 
shortly after death (Figs. 40, 41). At the autopsy the brain was removed and hard- 
ened, and subsequently X-rayed. A large suprasellar tumour was seen, with all 
nine seeds buried in the tumour, seven in the ipsolatcral half of the tumour and two 
in the middle line (Figs. 42-44). 
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Fio. 42 . — Case 2. Two seeds nre seen in the centre of the tnmo\ir in the middle lino. 

{Drawn from the specimen in the Miiscttm of St. Bartholomew's Hospital.) 

Comment. — This case ' again 
demonstrated conclusively that the 
seeds could be implanted accur- 
ately. The cause of death was 
not quite clear. There was some 
haemorrhage at the base of the 

Tigs. 44. — -Case 2. Right and left 

halves of the brain. A wire circle surrounds 
the tumour mass, and it can be seen that the 
contralateral half of the tumour (on the side 
opposite to the bone-flap) contains no seeds, 
but that all the seeds introduced (eight in 
number) are situated in the tumour substance 
on the ipsolateral side. The ventricle is 
markedly dilated. 

brain, but the source of this 
bleeding could not be determined ; 
it looked as if some vessel of the 
tumour itself had burst as the re- 
sult of the general deeompression. 
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Case 3. — A boy, age 8, was admitted to tlie West End Hosjjital for Nervous 
Diseases, under the care of Dr. C. C. Worster-Drought. He iiad suffered from 
severe headaches with vomiting for t)ie previous ten montlis. Tiie sickness came 
on in the morning, followed by headache, mainlj’’ frontal in site, and then screaming 
attacks. There ■were intervals in which lie appeared to be better, but he became 
progressively worse. Sometimes he suffered from vertigo, falling always to the 

right. He was very irrit- 



able, emotional, and often 
hj'sterical. 

On Exajiination. — 
It was found that he had 
marked papillccdema in 
both cj'cs, equal to 4-D. 
Fields normal except 
perhaps for a slight nar- 
rowing in the temporal 
fields. Headache more 
or less constant and 
vomiting of the cerebral 
tj-pe. 

July 12. — The pa- 
tient was very drowsy 
all daj'. The X-ray pic- 
ture .showed enlargement 
of the pituitary fossa and 


calcification immediately 


above tlie sella, sugges- 


tive of the calcification 



Figs. 45, 40. — Case 3. Lateral and antero- 
posterior view of the skull. Seeds well spaced, 
but more widely spread than in the previous 
cases. 


of an adamantinoma of the suprasellar 
region. 

OPEnATiON (July 17). — Eight radon 
seeds were inserted, without any difficulty. 

July 19. — He seemed much better and 
stated that he could see better. 

July 27. — Improvement maintained. 
Considerable bulging in the region of the 
bone-flap. Papillccdema 2D. 

Aug. 1C. — Much better, little head- 
ache, and mentality much improved. 

Sept. 10. — Discharged from hospital. 

Re-ad.aiission. — The bo}' was re- 
admitted on Nov. 30. His progress since 
discharge could be summarized as fol- 
lo'ws : First Aveek : not Avell, headaches. 
Second week : very well. Third Aveek : 
severe headaches, A'omiting, and screaming 
attacks. 

Subsequently there aaus some im- 
provement, he smiled at times, and ans- 
AA'ered questions. Pupils dilated and discs 
Avhite. OAving to the increasing forAA'ard 
bulging of the bone-flap, the flap aaus 
turned doAA’n and the bone remoA^ed. 


The lad remained in hospital during the AAdiole of the year 1930, steadllj”^ going 
doAvnhill. OAAung to the progressiA^e bulging at the Avound, A^arious efforts AA'ere made 
to reduce this, both b}^ lumbar puncture and intraA^enous injection of h5^pertonic 
saline solution. For example, on Dec. 4, the folloAA'ing Avas noted after lumbar 
puncture. IVithdraAA’al of 5 c.c. cerebrospinal fluid — headache relicA'ed ; 10 e.c. — 
flap bulging reduced ; 20 e.c. — further reduction ; 30 c.c. — seA^ere headache. 
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Dec. o. — Injection of oO c.c. of a 30 per cent hypertonic saline solution Avas 
followed iininediatcly by increased bulging of the flap, marked headache, and 
vomiting. 

Dec. G. — The same measure was repeated with even more severe results, these 
being at once alleviated by the with- 
drawal of -10 c.c. of cerebrospinal fluid. 

Dec. 1;>. — Intravenous injection of 
50 c.c. of a 15 i)cr cent hypertonic solu- 
tion. At 45 c.c. there was no change, but 
at 50 c.c. slight headache and some in- 
creased bulging of the flap. 

The X-ray picture showed that the 
eight seeds were arranged as follows : 

Three in the fossa, three in relation to the 
anterior clinoid process, and two in relation 
to the posterior {Figs. 45, 46). The lad 
died early in 1931. 

Autopsv Findings. — At the post- 
mortem examination a large sujirasellar 
tumour was found, calcified at its base 
and extending into the ventricular area, 
the ventricles themselves being markedly 
dilated, more especially towards the area 
which had been decompressed. 

The brain was X-rayed. Difliculty 
was experienced in arranging the brain 
in a natural position ; it was very soft, 
and the forward bulging of the left frontal 
pole added to the difficulties. The picture 
showed, however, that five seeds were con- 
cealed in the tumour mass, within the wire 
circle, but that three had wandered laterally and looked to be lying free in the di- 
lated ventricle {Fig. 47). The specimen is being hardened and examined further. 

Case 4. — A man, age 31, was admitted to the West End Hospital for Nervous 
Diseases under the care of Dr. Worster-Drought. A year and a half previously, 
when in Kenya, he was operated on for persistent headache — subtemporal decom- 
pression, with at first considerable improvement. Subsequently, the headaches 
returned ; he suffered from giddiness and impaired vision. 

On Exajiination. — It was found that the patient had papilloedema in both eyes, 
1 to 2D. Visual fields normal. X-ray shoAved marked sellar enlargement and definite 
local destruction of bone. 

Operation (Nov. 11). — Eight seeds were inserted, without difficulty. Subse- 
quent to the operation there Avas marked improA'ement in all respects. X raj^s 
shoAved that the seeds AA^ere in fair position {Figs. 48, 49). 

Subsequent Histora\ — The after-history of this patient is interesting. In 
the first place, early in December, he dcA^eloped marked polydipsia and pol 3 mria. 
Up to the end of December the intake aA'craged about eighteen pints during the 
tAventy-four hours, AAotli corresponding output. In all other respects he felt Avell. 
He Avas then discharged. 

The present condition of this patient, from a letter receded (from Ireland) in 
December, 1930, more than one year after the operation, runs as folloAA's : “ My 
general health is good, mj^ sleep is onlj-- fair. My AA'eight Avhen entering the 
hospital AA-as 9 st. 2 lb. My AA’eight is noAV 11 stone. Mj^ vision seems to be some- 
Avhat better, and I think the glasses haA’e helped them. Mj-^ thirst and abnormal 
passing of AA’ater has noAV returned to normal. Mj' gait is A’erj^ much better but not 
yet perfect. I am a good deal steadier. I am doing a good deal in the line of 
exercise and did a good deal of SAA’imming in the summer. I Avalk on an aA’erage 


R L 



Fig. 47. — Case 3. Skingram of tlie brain, 
slioAA’ing fiA’e seeds AA-ithin the AA’ire of the 
tumour circle, tlie groat dilatation of the 
A’entriclcs, more especiolly in the forAvnrd 
direction on the side operated on, and three 
seeds apparently extruded into the contra- 
lateral A’entriole. 
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nine miles a day. In every waj' I feel very much better — hearing, speech, strength, 
everything I can think of.” 

The eye-report reads as follows : “ Full fields. Nystagmus on looking to the 
right, also present but less marked on looking to the left. Pupils equal in size, each 




Figs. 48, 4D . — Case 4. Lateral and antero-postcrior view of the skull, showing eight 
seeds in the pituitary region, well spaced, though two seeds are rather lateral. The decom- 
pressed region of the skull (operation in Kenya) is seen in both figures. 
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reacts to liglit and convergence. The discs are lacking in sharpness of outline, and 
there is, I think, slight narrowing of vessels, especially in the left eye — appearance 
is that seen after papillocdcina that has been relieved by decompression.” 

Comment. — Altogetlier this case may be regarded as highly satisfactory. 
In respect of the polydipsia, etc., I have observed this phenomenon on a 
previous occasion. A patient was admitted to St. Bartholomew’s Hospital 
under my care suffering from a fracture of the middle fossa of the skull. 
There was bleeding from both cars, and it was clear, from researches carried 
out by me many years ago, that the fracture passed through the body of the 
sphenoid. This patient developed polydipsia, etc., within a daj" or two of 
admission to hospital, and this continued for the next ten days or so, gradua- 
ally returning to the normal and ceasing in about three weeks. It was con- 
sidered at the time in this case that the pituitary body had been injured, 
and in Case 4 it seemed clear that the introducer or the seeds had brought 
about a similar change in the pituitary function. 

CONCLUSIONS. 

From a general resume of these four cases, it is elear : — 

1. That radon seeds can be introduced into and spaced throughout a 
tumour of the pituitar}’’ region. 

2. That the neighbouring structures can be avoided. 

3. That the results obtained are not discouraging. 
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TRAUMATIC ARREST OF EPIPHYSIAL GROVi^TH AT THE 
LOWER END OF THE TIBIA. 

By BRYAN jNIcFARLAND, 

ASSISTANT ORTIIOPASDIC SURGEON, THE ROYAL LIVERPOOL LMIILDIIEN*S HOSPITAL, 

AND THE DAVID LEWIS NORTHERN HOSPITAL. 


It lias always seemed interesting that wljilc a very small proportion of 
injuries to the lower end of tl\e radius during tlic period of epiphysial groM’th 
are followed by a progressive deformity, the reverse is true of the tibia. 
After trivial trauma at the ankle a deformity giving rise to serious disability 
may arise. The proportionate rarity of similar trouble in the wrist is due to 
the difference in the shape of the joint and in the nature of the injury. There 



Fig. 50. — The typo of fracture which 
gives rise to dcformit3'’ similar to that 
shoA'n in Fig. 02, 


\ 

^ ' 



Fig. 51. — Injuiy siistainocl seven j’cnr.s 
prevjoiisljL Tliis man did full v’orlv as a 
incclmnic. 


is no ‘mortice’ at the wrist-joint, movements are free, and a fall usually 
displaces the epiphysis and growing cartilage completely with a slice off the 
diaphysis. Only when the epiphysis is crushed does arrest of growth occur 
(Fig. 50). The deformity which then ensues consists of radial deviation and 
prominence of the lower end of the ulna. Possibly some of these cases are 
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Fig. 52. — jMedmnism of epipfiysinl fracture. 


classed iis }iladclung's deformity. There is very little disability. In one 
case the man earned full ^vages as a mechanie {Fig. 51). 

Occasionally the lower tibial ejniDhysis is bodily displaced (as is usual at 
the wrist), arid it can then be 
shown that there is no subse- 
quent interference with growth. 

On the other hand, at the 
ankle the astragalus is firmly 
held by the tibial and fibular 
malleoli. Lateral movement is 
not free, arrd if it is forced, an 
undue strain is put upon tlie 
malleoli. Where children are 
concerned, this strain falls on 
epiphyses, and it is found that 
the injury preceding tibial arrest 
almost always consists of an 
inward twist of the foot. The 
astragalus is forcibly adducted, 
the inner edge of the upper sur- 
face impinges on the inner half of the epiphysial plate of the tibia and 
applies a crushing force at this point {Fig, 52). At the same time the internal 

malleolus is forced upwards and inwards and the 
i 1 epiphysis breaks at the base of the malleolus. 

It was interesting to hear from Willis Campbell 
th.at this epiphj'sial fracture is, in his opinion, rare 
in the United States. In this country cases occur 
fairly frequently, and there are 23 eases in my 
series (two years — about 3000 fractures). For some 
time this discrepancj^ seemed inexplicable, but the 
solution probably lies in the causative agent. This 
is in nearly all cases a railing composed of regularly 
spaced vertical iron rods used to enclose gardens 
and parks ; the children are addicted to climbing 
over them and slip with one foot jammed between 
the two rods. Such railings abound in England, 
and are apparently extremely scarce in Ainerica. 
The constancy of the history is well illustrated by 
the following incident : — 

I was asked to see a boy as an out-patient 
who had hurt his leg the previous day, and on my 
Avay was shown the skiagram {Fig. 53) ; this 
showed that he had injured his epijihysis about a 
year ago. I informed the house surgeon that in all 
probability his recent injury could not be respon- 
sible for this X ray. Before the patient was examined his older brother was 
asked if about a year ago he was climbing some railings and slq^ped with 
his foot caught fast. The brother immediately remembered the incident 



Fig, 53. — Injury one year 
previously. 
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as he had had to free the boy and carry liim home. The boy had limped 
for a week or so, had then apparently recovered, and the whole thing had 
been dismissed as a sprain. 

This is the typical history. The disability is transient and slight at the 
time. After a year a deformity may be noticed and is seen gradually to 
increase, the attention of the parent being drawn to the ‘going out’ at the 
ankle and the uneven wearing away of the boots. 

It will be seen from the skiagrams that, following the crushing of the 
inner half of the epiphysial disc of the tibia, this half only ceases to grow, 
presumably owing to the death of cartilage cells, either from being crushed 
or from hfcmorrhagc into them. The outer half and the fibula continue to 
grow at the normal rate, and the resulting deformity is what would be 
expected. The ankle-joint turns inu'ards just as surelj' as a door swings on 
its hinges. 

Thus a varus deformity of the ankle devcloirs owing to a low outward 
bowing of the tibia and fibula. The external malleolus may be as much as 
2| in. below the level of tlie internal. The astragalus goes witii the malleoli, 

and its vertical deviation is 
incompletely corrected at the 
mid-tarsal and talo-calcancal 
joints. 

The treatment of the 
acquired deformity is simple 
and clficacious. Through an 
external incision the fibula is 
exposed just above the ankle- 
joint. A wedge consisting of 
fibula and three-quarters of 
the thickness of the tibia is 
removed, as in Fig. 54. The 
line of this passes through the 
interosseous ligament u'ljere 
the two bones are praetically 
in contact. The upper surface of the wedge should be horizontal, tlic lower 
parallel with the lower tibial articular surface. 

Unless the patients arc importunate, operation should not be done in cases 
under 14 years of age, and it is best to wait until IS to 20 years, when 
epiphysial growth has ceased. One case under 14 was corrected, and in 
order to minimize the shortening of the leg a piece was taken from the fibula 
on the outer side, the tibia -svas divided from the inner side, deformity was 
corrected, and the piece of bone was put into the wedge-shaped gap in the 
tibia. 

Attempts have been made, as one would expect, to prevent the occur- 
rence or progression of the deformity. These have not been definitely 
successful. 

The following skiagrams {Figs. 55-04) are a selection from a large 
number of cases illustrating the constancy both of the type of injury and of 
its resulting progressive deformity. 




Fig. 64. — Diagram showing tho method of oporativo 
correction of tho deformity. 



Fig, 55. — Twisted foot in Fig. 50. — Same case ns Fig, 57, — Same case as 


railings a month previous to Fig. 55, seven 
photograpli. accident. 



Fig. 58. — At tlio age of 10 this 
patient was climbing railings when ho 
fell, and one foot stuck. Nine years 
after accident. 


months after Fig. 55, two years after acci- 
dent. 



Fig. 59. — Same case as Fig. 58. Cor- 
rected Janxiary, 1929. Photograpli five 
months later. 
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Fio, CO. — A crtsc succGsshiUy treated by 
osteotomy. Fifteen years after accident. 


Fio. Cl. — patient 
twisted his foot in a grid. 
Photogra])h a few days 
after accident. 



Figs. C>2— 64. — Same case as Ficf. 01. Fig, 02 shows the condition two years after accident. 
Fig, 63, four years after accident : parents anxious for correction ; osteotomy in Juno, 192S. 
Fig. 04, one year after correction by cuneiform osteotomy of fibula and insertion of tiie piece of 
bone into the gap of a linear osteotomy of the tibia. 
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CARCINOMA OF THE THYROID GLAND. 

By T. P. DUNHILL, C.M.G., 

ASSOCIATE S17RGEOM, mOFKSSORIAl, UXIT. ST, BAKTHOLOMEW’S IIOSPITAI., EOXDOX. 

{Being an Arris and Gale Lecture delivered at the lioyal College of Surgeons of England 

on Pcbrnari/ -i, 1031.) 

iMore. than ordinary interest attaches to carcinoma of the thyroid gland 
because it lias been stated that it has features which are not known to occur 
in malignant disease of any other organ. Some of these, if true, would 
destroy the basis on which our ideas of malignancy are founded. It has 
been asserted that a benign tumour of the thj^roid, and even a normal gland, 
maj'- give rise to metastases. This belief is associated with names distin- 
guished in surgery and pathologj’- such as Lucke, Cohnheim, von Eiselsberg, 
Kraske, and others. It is now generally agreed that a secondary growth may 
reproduce some of the morphological characters of the primary groirth, but 
it has been stated that the thyroid malignancies do more than this in that 
the metastases may be indistinguishable from the normal gland tissue. A 
malignant growth should have no physiological activity, yet imn Eiselsberg 
has shown that a metastasis from a malignant thyroid tumour can function 
to an extent adequate for the body’s needs after extirpation of the parent 
gland, and thyroid carcinoma tissue has been proved to have functional 
activity by the tadpole test. 

The case repoits upon which some of the above assertions were founded 
have been critically examined by Berard and Dunet,^ Joll,^ Graham,^ and 
others, and revieived in the light of their own experiences. It is clear from 
their results, and from our own. investigations, that some of the apparently 
anomalous features of the pathology of the thyroid are to be attributed to 
the fact that the character of the cells and their arrangement vary so greatly 
in growths that are benign. The extent of this A'anation may be such that 
it becomes difficult to determine when the activities of a growth have crossed 
the line dividing innocency from malignancy. For much of the recent work 
devoted to this aspect of the subject we are indebted to Allen Graham,® at 
Cleveland; Simpson,^ at Ann Arbor; Aschoff,® Wegelin,®- and, Berard®, 
on the Continent ; Scott Williamson and Innes Pearse,® in London ; and 
Tebbutt,^® in Sydnej^. 

The purpose of this paper is not to cover the whole field of carcinoma 
of the thyroid, but rather to present those observations which have been 
made on the clinical and pathological material occurring in my work. This 
material has been gathered while working in the Surgical Professorial Unit 
of St. Bartholomew’s Hospital, and before that in Australia. It is ine^'itable 
in clinical investigation that gaps in our inquiries and obser\’ations on 
individual patients should occur, and therefore finality is not claimed for the 
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vicM's iDi’esented. The diversity of the histologieal ])ietnre adds a peeiiliar 
difficulty to the investigation of the pathology of the thyroid gland, and 
I am indebted to my colleagues of the pathological department for their 
assistance. 

Classification. — The classification of carcinoma of the thyroid varies in 
every country, and with everj' author I have read. ]\Iany classifications 
are long and confusing. The reason for this is that comparatively few 
workers have directly concemed themselves with this problem. For the 
most part each has worked more or less alone and has been intent upon the 
material of his own clinic, and each has evolved a classification which seemed 
best to meet his needs. Nevertheless uniformity is beginning to appear. 

The classification I have adopted is similar to that published by Allen 
Graham.® It is adequate, and there is neither necessity nor reason ofr the 
more complicated subdivisions adopted by many. This classification divides 
the carcinomata into : (1) Scirrhus (or carcinoma simplex) ; (2) Papilliferous 
adenocarcinoma ; (3) Malignant adenoma. 

Objections can be raised against this classification in that the second 
and third groups tend to overlap. This overlap occurs because, whatever 
the stimulus to cell multiplication, or the type of carcinoma induced, thyroid 
epithelium retains to some extent a capacity to produce any of its morpho- 
logical characteristics — that is, the cells may be arranged in anastomosing 
columns, or in follicles, or the structure may become papilliferous. Not- 
withstanding this, each type has features sufficiently outstanding to place it 
in its class. 

Criteria of Maiignancy. — The question will continually arise : On what 
criteria is the diagnosis of malignancy based ? If we arc satisfied with the 
descriptions usual in surgical tc.xt-books — which almost im’’ariably refer to 
the later stages of the disease — no difficulty arises, but by that time the 
information is useless to the patient, and practically devoid of interest to the 
investigator. If we are to attemirt to recognize cases of malignancy at an 
early stage — and surely th.is is our most urgent need — difficulty is met at 
once. The chief reason for this is that, apart from scirrhus (carcinoma 
simplex), carcinoma rarely arises in a normal gland ; it almost always occurs 
in a gland which is already pathological and in which the epithelium, although 
benign, may show extremely diverse types of. structure {see Figs. 90, 91), and 
the change from a. benign to a malignant nature may take jjlacc with scarcch’^ 
any change in the character or arrangement of .the cells. When the morpho- 
logical appearances may be so similar in a malignant and a non-nialignant 
tumour, the criteria of malignancy must sometinres rest, not on the character 
or arrangement of the epithelial cells, but pathologically on such evidence as 
invasion of the caijsule and invasion of vessels, and clinically on local recur- 
rence or metastases. In both papilliferous adenocarcinoma and malignant 
adenoma the ultimate criteria are the same, but the difference in the character- 
istics of the two types is such that each presents its own difficulty in drawing 
the line between innocency and malignancy, and in each case epitlielial 
activity has been present long before a pathologist would give a definite 
opinion that malignant transformation had occurred. It may be right for 
a pathologist to be conservative and refuse to accept a diagnosis until the 
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proof is beyond doubt, but the welfare of the jiatient demands that the 
biological side of the question should be given adequate consideration. 

Origin of Thyroid Carcinomata. — 

1. Scirrhus. — Scirrhus (carcinoma simplex) originates in the same manner 
as scirrhus of the breast. The epithelium breaks through the basement 
membrane of the alveoli. 

2. Pajpillif crons Adenocarcinoma. — ^From our own observations we know 
that an innocent papilloma (or one not pro^'cd to be malignant) has originated 
in an adenoma. In some of our cases of papilliferous adenocarcinoma I have 
not been able to obtain a history of a preceding tumour. Also, I have found 
papilliferous grovdh, apart altogether from tumour formation, almost as 
extensive and active as that found in a tumour {sec Fig. 68). Again, as Avill 
be seen later, in our aberrant thyroids papilliferous change had been present 
throughout all the nodules and the parent gland. Therefore I believe that 
papilliferous growth can occur apart from adenoma. Wegelin states : “ It 
is certain that the development of the papilloma follows quite independently 
of the earlier presence of an endemic goitre. Tlie tumours investigated in 
the Berne Institute are derived for the most part not from the indigenous 
inhabitants, but from foreigners who have come from goitre-free regions.” ® 
(Wegelin employs the term ‘papilloma’, but states that six of his seven cases 
were malignant ; as used by him, therefore, the term practically corresponds 
to papilliferous adenocarcinoma and not to the benign neoplasm.) 

3. Malignant Adenoma. — ^Malignant adenoma invariably originates in a 
pre-existing adenoma, and in most published records this type constitutes 
from 85 to 90 per cent of the cases of carcinoma of the thyroid. 

Incidence of the Types of Carcinoma. — Scirrhus is comparatively rare. 
As the percentage of cases of carcinoma arising in a pre-existing adenoma 
is so high, it will be obvious that the incidence of carcinoma should be higher 
in those regions where the incidence of endemic goitre with the formation of 
adenomata is high. Berard and Dunet® conclude that in goitre areas from 
2-5 to 4 per cent of all malignant tumours affect the thyroid gland, whereas in 
goitre-free areas the percentage is only 0-4 to 0-5 per cent. Wegelin^ states 
that “ these figures speak Avith no uncertain Auice. Where goitre is endemic, 
malignant tumours of the thyroid occur in greater numbers ”. In non-goitrous 
regions I believe that the proportion of papilliferous adenocarcinoma to 
malignant adenoma is higher, and for that reason the number of cases of 
papilliferous adenocarcinoma compared Avith that of malignant adenoma is 
decidedly higher in my series than in one from a centre of endemic goitre. 

Wegelin® Avrites the section on thyroid disease in the Handbook of Special 
Pathology by Henke and Lubarsch. He has an immense amount of material, 
and he publishes each of his cases of papilloma in detail. There are only 
scA'^en of these, Avhile it is obAuous that his total number of cases of carcinoma 
is A^ery high. Although, as already stated, he calls these ‘papillomata’, he 
shoAA's that six of these haA'e undergone malignant change, and the seventh 
is a toxic goitre. In our series there haAm been 9 cases of adenopapilliferous 
carcinoma in a total of 3S cases. 

After excluding doubtful cases, there remain in our series 38 cases, in 32 
of AA'hich the histories and pathological material are aA'ailable for study. 
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This number has occurred in 212T operations for all types of goitre — that is, 
1-78 per cent — but if toxic goitre is excluded it has occurred in 937 patients, 
being 4 per cent. The latter figure cannot be taken as the average percentage 
of malignant to non-malignant tumours, because we have been prevented by 
limitation of beds from admitting any but the more serious cases, or those in 
which a serious condition has been suspected. 


SCIRRHOUS CARCINOMA (CARCINOMA SIMPLEX). 

I do not propose to discuss this type at length. As already stated, it is 
rare in comparison with the other two types. It docs not differ from a similar 



Fio. 05. — Scirrhous carcinoma 
(carcinoma simplex). 


Fio. 00. — Scirrlions carcinoma 
(carcinoma simplex). 


type of tumour elsewhere in the body. The tumour is comparatively small, 
and very hard. It invades locally, and disseminates to adjacent lymph- 
nodes. The histopathology is shorvn in Figs. 65, 66. 

PAPILLIFEROUS ADENOCARCINOMA. 

In our series this type constitutes 23-6 jrer cent of the total number. 

. The distinctive feature of this variety of carcinoma is the papilliferous 
tendency. Papilliferous structure in the thyroid gland is not confined to 
malignant growths. It occurs in adolescent goitre, toxic goitre, and benign 
papilloma, as well as in papilliferous adenocarcinoma, and it is almost always 
present in lateral aberrant thyroids by the time they are recognized clinically. 
iMarine and Lenhart^^ have readily produced goitre in brook trout, and, in 
some of these, tumours occur of ‘arborescent jiapillomatous’ tyj^e. It is 
scarcely likely that this type of epithelial hyperplasia is of different signifi- 
cance in each of these conditions. It rather suggests that stimulation, whether 
physiological or pathological, elicits this type of response because of the 
inherent projierties of th 5 uoid eiJithelium. 
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The papilliferous response of tliyroicl cpitlielium in (1) toxic goitre, (2) 
benign papilloma, (3) papilliferous adenocarcinoma, (4) aberrant thyroid 
gland tissue, is illustrated by Figs. 67-89. 


1. TOXIC GOITRE. 

Fig. 67 shows a condition which is frequently seen in toxic goitre. 
Fig. 68 is also from a patient suffering from toxic goitre. The extent of 



Fig. 07. — Papilliferous formation as frequently 
seen in toxic goitre. 



Fig. 08. — Papilliferous formation in toxic 
goitre. The extent of the condition in this 
case is unusual. 


the papilliferous formation is altogether exceptional for this condition. This 
patient — a young woman — had been ill for twelve months, and after four 
months in bed was becoming progressively worse. 


2. PAPILLOMA (BENIGN). 

This tumour is classed among the benign neoplasms. In my last 1044 
operations in which every specimen removed has been examined microscopic- 
ally I have found only two cases of simple papilloma, and I cannot be sure 
that one of these is innocent. The condition, therefore, is rare. In one of 
these {Fig. 69) transformation from A’^esicles containing colloid to papilliferous 
structure can be seen taking place along a ivedge-shaped front. It is obvious!}^ 
an active process. If an area next to the capsule is examined, no invasion is 
found {Fig. 70). This must be regarded as benign, but active papilliferous 
change is taking place, and I do not know where (or whether) that activity 
will stop. Wegelin states that “ one cannot say with certainty where the 
normal tissue ends and the tumour tissue begins.” ® In the next patient 
the condition had advanced a stage further {Pig. 71). We see a similar condi- 
tion throughout the nodule, but examination immediately beneath the cap- 
sule shews great irregularity in the size and shape of the cells, and also wliat 
I believe to be invasion of the capsule {Fig. 72). 
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These two points, irregularity of shape and size of cells, and invasion of 
capsule, are capable of two explanations. The inequality of the cells may be 
due to degeneration, and, instead of the i^apilliferous growth invading the 
capsule, the fibrous tissue may be invading and strangling the growth, but tlie 
nuclei of the cells stain so deeply that I think they are not degenerating, and 
probably the growth is invading the capsule. These tAvo tumours are classed 



Fig. 69. — A wedge of pnpilliforovis tissue is 
seen surrounded by vesicles containing colloid. 



Fig. 70. — The same cnso ns Fi(h 09. Xo 
invasion of the capsule is found. 




Fig. 72. — -The same case as Fig. 71. The 
epithelium has become more embryonic in typo, 
and invasion of the capsule is occurring. 


as innocent papillomata, but the actnuty of the second case is decidedl}'’ sus- 
picious. (Since this article AA^as AAuitten this jDatient has been seen again in 
the routine ‘ folio AA"-up ’ examination. Local recurrence has taken 
confirming our suspicions.) It aauII be realized hoAv difficult it is to determine 
AA’here innocency stops and malignancy begins. 
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3. PAPILLIFEROUS ADENOCARCINOMA. 


Ill the following illustrative cases increasing degrees of activit 3 ^ are 
shown. 

Fig. 73 shows a stage more advanced than Fig. 72. In this patient a 
nodule was present in the isthmus of the gland. This was causing discomfoi’t 
altogether out of proportion to the size of the nodule. The nodule was 
removed rather under protest, but 
patient and doctor were both insistent 
about the realiti' of the discomfort. 

Microscopical examination shows a lux- 
uriant growth of papilliferous nature, 
and in main" places the simjile benign 
appearance has been lost, in that the 
cells covering the papilla; form mul- 
tiple laj’ers and the epithelium is 
growing Avithout restraint. This had 
jiassed beyond the stage Avhen it could 
be classed as a benign neoplasm. 

Next in the scries is a tumour in 
a AA’oman of 64. In this patient groArth 
AA’as more rajiid — it had onlj" been 
noticed eight months preA-iouslj" — and 
the increase in size had been obAuous. 73.- 
The tumour had become fixed to the 

adjacent structures, and neighbouring ljunph-nodes Ai'ere enlarged. Fig. 74 
shoAA"s papilliferous groivth throughout the tumour, but sections taken from 
the surface of the groAvth Avhere it AA’as attached to the OA'erlying structures 
shoAA’ that it had penetrated the capsule and iiwaded muscles {Fig. 75). 



-Early papilliferous adenocarcinoma. 




Fio, 75. — From the same patient as Fig. 74. 
Growth has invaded muscle bundles overlying 
the tumour. 
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In the third patient in this series the same papilliferous change in the 
tumour is shown {Fig. 76). [Malignancy was not suspected before opera- 



Fig. 70. — Pnpilliferoiis change in the 
third patient. 



Fig. 77. — From tl>o same patient as Piij. 7li. 
The growtli hivs become more embryonic in 
cliarnctor. 


tion, and recurrence occurred. On examining tlic material removed at the 
second operation, it was found that the greater part of the mass was still 


papilliferous, hut growth had be- 
come much more active, and areas 
were found where dedifferentiation 
or anaplasia had occurred {Fig. 77). 
The cells were invading the capsule 
and lymph spaces {Fig. 78). 




Fig. 78. — From tho same patient ns Figs. 
76 and 77. Carcinoma cells in a lymph space. 


Fig. 79. — Papilliferous adenocarcinoma. a» Tho 
thyroid gland ; B, Infected cervical lymph-nodes. 


In the next example of this type of carcinoma, the th 3 woid gland and 
lymph-nodes throughout the neck were extensiveh’’ involved. Fig. 79 shows 
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the original tumour and a chain of infected cervical lymph-nodes removed 
at the 'first operation. Fig. SO shows the mieroscopical appearance of the 
original tumour. Section of one of the lymph-nodes sliows papilliferous 
giwth replacing the original structure with the exception of a little lymphoid 
tissue which remains under tlie capsule {Fig. SI). 



Pig. so. — ^T lio microscopical appearance of Fig. 81. — ^Tlie microscopical appearance of 

tile tumour shown in Fuj. 79, A. one of the lymph-nodes {Firj. 79,-6). 


Discussion of Papilliferous Adenocarcinoma. — 

1. It would appear from a study of these illustrations that varying 
degrees of papilliferous change may he induced in thyroid epithelium. 

2. In pubertj’' goitre and in toxic goitre this is probably a response to 
stimulation, the type of stimulation differing in degree rather than in kind, 
and in both types it is probably compensatory in nature and occurs because 
under special stresses the function of the gland is not adequate to the 
demands made upon it. 

3. In both puberty goitre and in toxic goitre the papilliferous condition 
disappears if gland function becomes normal. The cause is, to some extent, 
knoAvn and under control. 

4. An examination of Figs. 68-81 shows that a progressive degi-ee of 
epithelial activity can be traced from the alleged simple papilloma to an 
invading and disseminating growth. In these conditions the cause is not 
known, but the histopathological appearance is, in many instances, so similar to 
that in which the cause is to some e.xtent known (compare Fig. 68 with Figs. 
70 and 74), that we cannot help asking ourselves whether the epithelial 
hyperplasia forming a papilliferous neoplasm may not result from disordered 
physiological stimulation of a normal gland, or possibly normal stimulation 
directed on to a gland — or some portion of a gland — which is subelRcient 
through maldevelopment. 

5. These considerations give some reasons for the hypothesis that the 
epithelial response which appears to us to result in one instance in an 
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innocent condition may be akin to that whicli in anotlier results in a malig- 
nant condition, the epithelial hyperplasia being an expression of an inherent 
eapaeity of the thyroid epithelium, and its activity being aroused by stimula- 
tion which may be normal or abnormal. 

6. The work of Marine and Lenhart on brook trout, which has already 
been mentioned, is interesting in this respect. For many years it had been 
known that enlargement of the thyroid gland often occurs in brook trout 
when overcrowding takes place. These workcrs^^ made exhaustive studies 
of this condition. The goitre is conspicuous. It consists of epithelial cells 
of thyroid origin which spread widely but locally. The cells infdtrate and 
replace muscle bundles and bone in the floor of the mouth and pharyn.x, and 
may extend on to the gills. Because of the actual invasion of muscle and 
bone, the condition was long believed to Ijc adenocarcinoma. In fish the 
thyroid gland is not encapsulated, and therefore, when hy])erplasia occurs 
as the result of stimulation, the spread of the cells is not limited. When 
the cause of the hyperplasia is removed, the goitre disajipcars. iMarinc and 
Lenhart decide that, although local invasion occurs, this is not carcinomatous, 
but a hyperplasia simulating carcinoma because of the peculiar characters of 
the thyroid gland in fish. Nevei-theless in these goitres a true tumour some- 
times occurs — papillomatous in type — and this tumour does not disappear 
with the imi^rovement in hygiene. The cause of this ttimour in trout would 
seem to have something in common with that of the hyperplasia in human 
beings, and it will be of interest to refer to it again after consideration of 
lateral aberrant thyroids. 

7. Lateral aberrant thyroids. A study of the behaviour of this condi- 
tion (of which we liaA^e had four cases — ^to be described immediately) gives 
some suggestion that the response of thyroid epithelium — right u]5 to malig- 
nancy — represents an interaction between stimulation and the responsive 
capacity of the cells, the gland efTiciencj' in the case of lateral aberrant 
thjwoids being limited by imperfect develoj^ment. It is possible that the 
information gained from these structures, taken together with the exj^eri- 
ments of Marine and Lenhart on trout — admitting that the hyperplasia in 
brook trout stojjs short of carcinoma — may help a little way towards an 
understanding of the evolution of papilliferous adenocarcinoma. 


4. LATERAL ABERRANT THYROIDS. 

Man}^ cases of this condition have now been reported. Billings and 
PauB- in 1925 reported a series of 35 cases published since 1S57, including 
one of their own. Tebbutt and WoodhilP® in 1927 reported 5 cases and 
discussed the literature, together with the clinical condition and pathology 
of their own cases. In 1928 L. van den Wildenberg^* reported a case of his 
own together with 28 cases collected from the literature. In the same year 
the workers in the Lahey Clinic^® had collected records of 45 cases, including 
4 of their own. In the published cases there have been one or more 
tumours, usually in the posterior triangle, sometimes situated just above 
the clavicle, sometimes high in the neck. 

We have had four cases of this condition. In each, multiple tumours 
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have been present, and these liave been quite distinct from the thyroid gland, 
although in all our eases the thyroid gland itself has been enlarged. 

Origin of Lateral Aberrant Thyroids. — Whence came these nodules 
embryolcgically, and what arc they pathologically ? At first, because of the 
lymphoid tissue imder the capsule, the colloid vesicles, and the papilliferous 
growth, it was thought that they Avere deposits of thyroid carcinoma in 
lymph glands ; but it Avonld seem that these masses are aberrant thyroid 
tissue, or derive from the pharyngeal entoderm. IMorphologically these cystic 
papilliferous aberrant thyroids are very similar to papilliferous adeno- 
carcinoma occurring in the thyroid. 

Writers in Europe and America refer to lateral aberrant thyroids as 
probably deriving from the ultimo-branchial body — the remnant of the fifth 
pharyngeal pouch. This belief is not altogether based on demonstrable facts. 
Langhans had this opinion, and thought that papilliferous adenocarcinoma 
occurring in the thyroid gland had the same origin. L. A^an den Wildenbcrg^** 
and the Avorkers in the Laliey Clinic^® regard this as a strong probabilitA". 
Wegelin discusses the question at length in the Handbook on Special Pathology 
by Henke and Lubarsch, and in another article in the Cancer Revieio’^ he states : 
“ It appears in most cases to be deriA’^ed from isolated branch iogenetic rests, 
especially AA’hen it occupies the lateral cervical region.” Kingsbury^® and 
Badertscher^^ haAT shoAvn that the ultimo-branchial bod}’" becomes fused 
Avith the developing thyroid gland in the pig. Grosser^® (Keibel and Blall) 
considers it probable that in the migration of cells from the posterior portion 
of the pharynx to the dcA^eloping thyroid complete fusion has failed to take 
place and rests remain. Ea'cu though fusion takes place, development may 
remain imperfect. Williamson and Pearse® state that from their aucav of 
the development of the thyroid, they expect to find in certain imperfectly 
dcA'^eloped human glands states corresponding to the more primith'e types 
found in some loAver animals. In these conditions, they AA^ould expect abnor- 
mality of function, and a consequent tendency to malignancy, for they look 
for one of the predisposing causes to all neoplasia in anatomical and functional 
abnormalities. The association of lymphoid tissue containing Hassall’s 
corpuscles Avith this type of thyroid groAvth is also explained by them on an 
anatomical basis, for these authors find eAudence in the thyroid apparatus 
of tAA'o distinct aird separate lymph systems. One of these — the intrinsic 
thyrothymic ljunph system — links tire thyroid directly AA'ith the thymus, so 
that the thyroid and the thymus (including the nodes of the thymus 
scattered in the neck) come to be regarded by them as functionally one 
organ. FolloAving this theory, they interpret this type of carcinoma as a 
groAA'th coirfined, until its later stages, Avithin the lymphatics of the organ 
of iie origin, and they belieA'’e that this accounts for its anomalous nature, 
its sIoAV growth, absence of distant metastases, and AAudespread groAA'th in the 
mediastinum. 

The A'^arious theories haA'e been discussed by Professor Woollard,^® and 
he has shoAA'U that this aberrant tissue need not necessarily derir'e from the 
ultimo-branchial body ; the potency of the pharyngeal entoderm is such, 
and the dcA^elopmental processes are so complicated in that small area, that 
colloid-producing epithelium attached to or surrounding lymphoid tissue 
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whicli may contain Hassall’s corpuscles, may he clisjjlaccd by cIe\Tloping 
nerves, muscles, or vessels, and lodge in the lateral aspects of the neck. 

For my jDiirpose it is not necessary to decide on the actual origin of the 
entodermal rudiments. The solution of this must remain in tlie hands of the 



Fio. 82 , — Case 1. Lateral aberrant thy- 
roids. The tumour situated in the left posterior 
triangle where the neck joins the shoulder was 
very conspicuous. 


embryologists, but it is an important 
question wlietiier these laterally placed 
rudiments are imperfectly developed, 
Avhethcr tissue of similar origin is 
incorporated in the tliyroid gland, 
and whether the imperfect develop- 
ment of this tissue leaves it suscep- 
tible to malignant degeneration. We 
are therefore keenly interested in the 
pathological histology, for it would 
seem that these misplaced bits of 
tissue, whether in the lateral triangle 
of the neck or in the thyroid gland 
itself, foredoom the host to carcinoma 
from before the day of birth. 

Clinical History and Pathological 
Histology of our Four Patients. — 

Case 1. — The patient was a young 
man upon whom I ojDerated in Australia 
some years before the war. It was very 
early in my surgieal life, and I fear I 
was not then as interested in keeping 
detailed reeords as I should have been. 


I had the patient photographed before excising the lateral masses and a large 
part of the gland. The masses were cystic and papilliferous, and the gland was 


of the same nature. Fjg. 82 shows the 
nodules in the posterior triangle of the 
neck on each side. 

Case 2. — The patient was 40 years 
old when I saw her, and she gave a 
history of at least eight years, so that 
the condition dated from her early 
thirties. Masses were present high in 
the neck behind the angle of the jaAv, as 
well as in the posterior triangles. Fig. 83 
shows a section from a nodule removed. 
Paralysis of a recurrent laryngeal nerve 
was present when this patient was first 
seen by me. 

Case 3. — The patient {Fig. 84) was 
24 when admitted to St. Bartholomew’s 
Hospital, and the condition had been 
present for seven years, so that it had 
begun before the age of 17. Several of 
these nodules were removed. A complete 
seetion of one of them is drawn in Fig. 85. 



Fio. 83. — Case 2. Section from a lateral 
aberrant thyroid. 


Ljmiplioid tissue is present under the eapsule. The histologj^ is shown in Fig. 80. 
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Fig. 84 . — Case 3. Lateral aberrant thyroid. 
Thyroid gland also enlarged. 





Fig. 87.— Cose 4. Lateral aberrant thjToids. 
The thyroid gland was also enlarged. 


Fio. 85 . — Case 3. 
Lateral aberrant nod- 
ule. In the -stained 
section lymphoid tis- 
.suc is clearly seen 
under the capsule. 

( X 2.) 

I 



Fig. 8G . — Case 3. Microphotograph of sec- 
tion taken from the centre of the nodule shomi 
in Figr. 85. 


Case 4.— The patient (Fig. 87) was 
16 when admitted to St. Bartholomew's 
Hospital, and the condition was known 
to be present at the age of 12. 

In each of these four the con- 
dition would appear to be identical. 
There were nodules of tissue situated 
in the posterior and anterior triangles 
of the neck, encapsulated, having no 
connection, but associated with an 
enlargement of the thyroid gland. 
Dlicroscopically the nodules consist of 
papilUferous grow'th into cj^stic spaces, 
some of winch contain colloid, and 
immediately under the capsule the 
remains of lymphoid tissue. These 
tumours are usually classed as papil- 
lary cystadenoma with a tendency to 
undergo malignant transformation. 
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Taking our four patients : The first was operated ujion about eighteen 
years ago in Australia. I have been unable to trace him since the beginning 
of the war. The second patient had, when I saw her, involvement of a 

recurrent laryngeal nerve with paralysis of 



Fig. 88 . — Case 4. Laternl aborrant 
thyroids (ivitli tlio exception of tlio 
largest nodule, which is part of the thy- 
roid gland). 


a vocal cord, implying that the growth 
was infiltrating. She ultimtitcly died of 
intc.stinal ob.struction following nudignant 
disease in the pelvis. The third we were 
able to kec]4 in touch with for three years. 
She married and had two children, but she 
regarded our interest in her as far too 
pathological, and all our efforts to find 
her subsequently have proved unavailing. 
The fourth jiatient was only 10, and tlic 
tumours had already been present for at 
least four years. One nodule was removed 
for diagnosis. The patient was friendly 
and interested, and we felt that we were 
going to be able to keep her under obscr- 
A'ation indefinitely, but within nine months 
of the time wc first saw her, symjitoms of 
pressure on tlie trachea began. These in- 
creased so rapidly, and were so urgent, 
that operation became necessary. Five 
nodules were removed (7'k'^.9. SS, S9) — 
making six with the one previously exeised 
— and also the greater part of the thyroid. 


Relief followed, but pressure rapidly recurred. Deep X-ray therapy failed to 


give relief, and the patient died. 


The Bearing of Lateral Aberrant 
Thyroids on the Question of Adeno- 
papilliferous Carcinoma. — The embryo- 
logy is not settled, but it is believed 
that these bodies originate from the 
pharyngeal entoderm, and that they 
have failed to join the median thyroid 
gland, and therefore to develop per- 
fectly. 

All writers agree that cystie papil- 
liferous change takes place in lateral 
aberrant thyroids, and that there is 
a strong tendency for this to become 
malignant. 

In 45 cases’^^’ collected from 



the literature, and including our own, Fig. 89 . — Case 4. Histolopicnl picture of one 
the condition became obvious in of the nodules shown in 88. 


twenty-five before the age of 30, and 

in fifteen before the age of 20 years. In the majority of these the change 
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was advanced when the pathological examination was made. The average age 
at which these tumours develop is far earlier than is usual with epithelial 
tumours of any other organ, but it does accord with the age at whicli non- 
malignant enlargements of the thyroid gland occur— the enlargements which 
we regard as compensatory or resulting from some kind of stimulation. 

Papilliferous change is almost universal in lateral aberrant thjToids. 
It was present in our four cases, and in practically all the published cases 
at the time the patient was first seen. (Jlr. Cecil Joll has r^ery kindly shonm 
me a section from a tumour removed bj^ the late Mr. Charles Ryall in which 
pai5illiferous change had not occurred.) 

The early age (adolescence in some) of the patients, and the very high 
frequency of the jrapilliferous change, almost compel the question whether 
the gland tissue of lateral aberrant thyroids does not undergo papilliferous 
hyperplasia under the stimulation of the ordinary physiological demands. 

In the body there is always interaetion — and usually balance — between 
stimulation and capaeitj' for response, but in the thyroid gland we frequently 
see this equilibrium disturbed, on the one side througli variation in the 
intensity of the stimulation, and on the other through variation in the 
capacity of the organ to respond. If the physiological demands of the body 
cor\ld be kept at a lower level, the lateral aberrant thyroids might remain 
as imperfectly migrated ‘rests’. If the gland tissue of which they consist 
were more completely developed, it might still function without tumour 
formation. In this respect it is interesting to revert to the tumours occurring 
in brook trout, where a condition in many ways so nearly approaching carci- 
noma can be induced in this very labile organ by the appropriate stimulation. 

MALIGNANT ADENOMA. 

‘Malignant adenoma’ is not a perfect term, but in the present state of 
knowledge it would appear to be the most satisfactorJ^ It is meant to 
convey that malignant transformation has occurred in an adenoma, and that 
in some respects the tumour maintains the morphological characters of an 
adenoma ; and bj^ the term ‘adenoma’ is meant the benign neoplasm usually 
called in this country ‘foetal adenoma’. Aschoff® has shown that adenomata 
arise from proliferation of adult cells, not from foetal rests as was formerly 
believed. The capsule is formed by condensation of the stroma, and by 
compression of neighbouring tissue. The term ‘ foetal ’ is therefore not correct 
if it is meant to indicate the origin of the tumour. It may be used to indicate 
that the tissue is more embryonic in appearance than normal gland. 

This type of carcinoma constitutes a high percentage of the total numbers. 
If an , average is taken from large clinics it includes 85 to 90 per cent of the 
total. 

Benign adenomata differ from one another in histological appearance, 
though they are always clearly distinguished from involution nodules. Some 
are composed of anastomosing columns of cells {Fig. 90). In others differ- 
entiation has occurred, and the tumour consists of follicles. ]Many of these 
are immature, containing no colloid, and scarcely a lumen, while other follicles 
are more mature aird contain colloid {Fig. 91). 

VOL. XIX. — NO. 73. 7 
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Wlien malignant transformation has occurred, these ancestral character- 
istics are maintained to a considerable extent, althougli ultimately — early 
in some, but very late in others — differentiation is lost and the cells grow 



Fig. 90. — Benign adenoma showing anastomosing 
columns o{ cells forming miniature Uibvilcs. 


Fig. 01. — Benign adenoma. Some ve.siclc.s 
contain colloid, some have no lumen, others are 
cniito immature. 


CV,- '-"S ' 


in disorderly fashion. The histological appearance of malignant transforma- 
tion that has taken place in the first type of adenoma is shown in Fig. 92. 
This is from a deposit under the skin, but superficial to the sternomastoid 

muscle, in the scar of the operation 
for the removal of the adenoma. In 
this the anastomosing columns are still 
clearly seen, although groudh is more 
active. It may be asked : Is this 
really malignant ? Fig. 99 shows 
deposits in the lungs in this patient. 

An example of the second type — 
that is, the retention of the follicular 
structure of the parent adenoma after 
malignant transformation had taken 
place — is illustrated by Fig. 94. Again 
it may be asked ; What are the criteria 
of malignancy, for the follicles in some 
parts are as highly differentiated as in 











some non-malignant adenomas ? In 


Fig. 92. — -Malignant adenoma arising from a 
iinnoiir of tho typo shown in Fig. 90, 


this patient the growth has penetrated 
veins and filled the large vessels on 
the surface of the gland ; not only 
so, but it has transgressed the capsule and invaded the tissues of the neck. 
A blood-vessel completely filled with tumour growth is shoAvn in Fig. 93. 
The growth filling this vessel retains its follicular structure {Fig. 95). 
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These morphological differences, together with some biological character- 
istics, have led Continental observers to magnify 
subdivisions of malignant adenoma into definite 
types of carcinoma under the names of ‘ prolifer- 
ating adenoma’ aiul ‘ metastasizing adenoma 
This nomenclature appears to be unnecessaril}* 
complicated and mystifying, for in malignant 
adenoma every cellular type is found between a 
high degree of differentiation on the one hand 
and complete de-differentiation or anaplasia on 
the other. To a great extent the degree of 
differentiation is in inverse ratio to the grade 
of malignancy. When differentiation is lost, the 
highly cellular growth gives the appearance L— 

conventionally called ‘ medullary ’ {Fig. 96), and iiiustrateil in Fig. 94. ( x 3.) 
many authors have given this name to a type of 

carcinoma. This also is unnecessaiy. It does indicate a grade of anaplasia, 
but not a different class of carcinoma. 

Jlalignant adenoma not only differs morphologically from papilliferous 
adenocarcinoma, but its method of dissemination is different. We have seen 
that papilliferous adenocarcinoma disseminates primarily to adjacent lymph- 
nodes. jMalignant adenoma docs not disseminate to lymph-nodes while 





Fio. 94. — Malignant adenoma retaining Fig. 95.— Microphotograph of growth filling 

follicular structure. the vessel shown in Fig. 93. 

contained within its capsule, but even at this stage it invades blood-vessels, 
and therefore distant metastases may occur while the primary growth is 
small. This has given rise to the theory, so long believed, that metastases 
could originate from a normal thyroid gland, or from small benign adenomata. 
Invasion of blood-vessels is almost certainly responsible for the deposits 
seen in Fig. 99. As the percentage of cases of carcinoma of the thvroid 
gland originating in benign adenomata is so high, it is important to try to 
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decide when the change is taking place. Fig. 97 is a microphotogra])h of a 
section of an adenoma removed from a patient in whom malignancy was 
unsuspected, the nodule having been present eight years and enlarging 



Fig. 9G, — Mnlignnnt nclonoma in which structure 
has been lost. 



Fig. 97. — Microphotograph of section of an 
atlenoinn removed eighteen .veal's ago. It was 
then considered to bo suspicious of inalignanoy. 


slowly. The section is not very clear, for it was cut and stained eighteen 
years ago and with no idea of reproduetion. The cells appeared to be 
unduly active for an innocent tumour, but could not be diagnosed as defi- 
nitely malignant. The tumour was classed 
as suspicious, and the patient kept on a 
follow-up list. Five years later a nodule 

appeared under tlie skin in the scar over t . . ... 


r~~ 



Fig. 98. — -Nodulo removed from tho 
extreme end of t)ie inci.sion, over tlie 
sternomastoid muscle. The skin is seen 
superficial to it. This is from tho same 
patient as 92, 97, 99. 


the sternomastoid muscle. Ten years from 
the time of removal of the original tumour 
a similar nodule appeared. Fig. 98 shows 
the ivhole jiodide with the skin stretched 



Fig, 99. — Deposits in both lungs. From 
tho same patient as Figs, 92, 97, 98. 


over it, and Fig. 92 the histological appearance. Fonr years later — fourteen 
years from the original operation — severe hremoptysis led to an X-ray examin- 
ation of the lungs being made. Deposits were found to be present in both 
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lungs {Fig. 99). Therefore unusual activity of epithelial cells should put us 
on guard and make us watch for biological evidence. 

The varied changes that may occur in one adenomatous nodule are well 
illustrated in Figs. 100-103. They are from a patient in whom a tumour had 



Fig. 100. — This section by itself is consistent 
with the tumour being a benign adenoma. 



Fig. 102. — This is still suggestive of vesicle 
formation, but structure is practically lost and 
the epithelium more embryonic, From the same 
case as Figs. 100, 101, 103. 



Fig. 101. — The epithelium, while retaining its 
follicular arrangement, is invading and penetra- 
ting through the capsule. From the same case 
ns Figs. 100, 102, 103. 



been present for eighteen years and shortness of breath for one year. The 
enlargement had been present so long that she had become accustomed to it. 
The first {Fig. 100) shows a typical ‘foetal adenoma jMany of the vesicles are 
well formed and contain colloid. Others are immature and without lumen. 
Fig. 101, from the same patient, shows invasion of the capsule even while 
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the cells are retaining their follicular arrangement. It may be objcetecl that 
the capsule is growing in and strangling the tumour. I think that this is not 
so, for the nuclei all stain well ; also the following sections from other parts 
of the tumour give confirmatory evidence. 

Fig. 102, from another part of the same tumour, shows the arrangement 
of the epithelium becoming much more active and embryonic in character. 




t . . CCiTirt-ses 


Fig. 104. — Adenomatous nodule. 



Fig. 105. — Cross-section of the nodule 
shown in Fig, 104. 



Fig. IOC. — IMicrophotograpli of one area 
of the nodule in Fig, 104, sho^Ymg malignant 
change. 



Fig. 107. — Microphotograph of another area 
of the nodule in Fig, 104, sho^Ying malignant 
change with different characters. 


Such vesicles as exist are immature, contain no colloid, and many contain 
no lumen. The epithelium is breaking away from vesicle formation alto- 
gether. In still another part papilliferous growth has occurred {Fig. 103). 
Add to all this epithelial activity the fact that this tumour — not large in itself 
— could not be dissected oft, but had to be cut awaj'^ from the upper rings 
of the trachea and the thyroid cartilage, and I think there can be no doubt 
that malignant change had taken place. 
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The change within the capsule may be very extensive before clinical 
evidence of invasion becomes obvious, or any suspicion of malignancy is 
aroused. The nodule shoAvn in 


FiQ. 104 had been known to be [ 
present in the thyroid gland of , 
the wife of a medical man for 
six years. Its lower margin just 
dipped beneath the left sterno- 
clavicular articulation. It could 
be freely moved, but it had begun ; 
to cause pressure symptoms, and 
it was conspicuous. The patient 
disliked the look of it, and her 



husband realized that the pressure 
symptoms were interfering with her 
comfort. It was cleanly removed. 
On cutting across the specimen, 
suspicion was aroused {Fig. 105), 
and on microscopical examination 
very active malignant change was 
revealed {Figs. 106, 107). 

Advanced Cases. — I have not 
considered advanced eases of malig- 
nant adenoma. That would serve 




no useful purpose at this part of 
the discussion. In the late stages 
of the disease specific glandular 
structure will generally have dis- 
appeared, and the histopathological 
appearance will be that shown in 
Figs. 96, 111, and 113. When 
discussing classification it was 
stated that the second and third 
tj'pes of carcinoma tend to over- 
lap. This is shomr in Fig. 103, 
where iir a characteristic malignant 
adenoma one papilliferous area was 
found. Thyroid epithelium seems 
never to lose this capacity entirely. 
In the case shown in Figs. 108, 
109 the growth consisted of sheets 
of cells which in many places were 
suggestive of sarcoma ; yet in one 
microscopic field a tiny area of 


Fig. 108, — Carcinoma o£ thjnroid, malignant 
adenoma type. 



Fig. 109. — -.A. smp.ll papiliifcrons area in tho 
tumour shorm in Fir/. 108. 


papilliferous formation is seen. This rarely prevents each type from being 
readily classed. Again, in the later stages of papilliferous adenocarcinoma 
an area will sometimes be found Avhcre the epithelium is groiving in broad 
sheets {see Fig. 77). The classification must not be made too rigid. 
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Discussion on the Origin and Pathology of Malignant Adenoma. — The 

orisin and evolution of adenomata has been described by Aschoff.'’ From 
his detailed description it cannot be doubted that they occur as the result 
of some form of stimulation or irritation. In a small percentage of these, 
epithelial activity crosses the line dividing innoccney from malignancy. 
Although this percentage is small, it constitutes by far the biggest class of 
carcinomas of the thyroid. How long the epithelial activity has been taking 
place before any evidence of it becomes obvious clinically it is impossible to 
say, and it will have been realized that the intcrju'ctation of the histopathology 
presents great difficulty. This is bcc.ausc the epithelial appearance of different 
benign adenomas, or different parts of the same adenoma, may vary so widely, 
and because malignant change may take place with so little alteration in the 
characters and ari'angement of the epithelium. Graham and Wegelin have 
stated that neither the character of the cells, nor the mitoses, nor the structure 
of the vesicles admits of any definite conclusion as regards non-malignancy 
or malignancy, and we heartily agree with the latter when he states that 
“ from a pathological standpoint the dividing line between non-malignant 
and malignant tumours can probably nowhere be drawii -with greater diffi- 
culty than just hcrc.’’^® Graham-’^ considers vascular invasion the chief test 
of malignant change in an adenoma. Sometimes {see Figs. 93, 05) the invaded 
vessels are obvious on the surface of the growth ; sometimes they are only 
found after ]ratient search under the microscope. In malignant adciroma 
neighbouring glands are not infected while the growth is contained within 
the capsule — in this respect it differs from scirrhus and pa])illifcroiis adeno- 
carcinoma — but the iirvasion of veins may occui' very early and while the 
growth is still encapsulated. As a consequence of this, distant mctastascs 
may occur — to lungs or bones — while the parent growth is small. This 
invasion of veins while the primary growth remains small, together with the 
fact that secondary deposits retain the characters of the primary tumour, is 
the explanation of the statement that metastases may arise from benign 
tumours. We have not had an example of an inconspicuous tumour giving 
distant metastases, but we have of a tumour giving rise to lung metastases 
while no invasion of lymph-nodes in the neck was ever found {sec Fig. 99). 

In spite of the difficulty sometimes found in interpreting the histo- 
pathology, I believe that the sections presented have shown changes that it 
is impossible to ignore. The search must be thorough, and sections taken 
from several places. Remembering the various types of epithelial arrange- 
ment that may occur in non-malignant tumours, all the evidence must be 
considered, including epithelial activity, mitosis, the beginning of alteration 
in structure, sometimes invasion of capsule or vessels even when specific 
glandular structure is retained. Seeing that the question is not a purelj^ 
academic one, since we are dealing Avith human beings, all clinical evidence 
must be taken into account. 

CLINICAL COURSE OF CARCINOMA OF THE THYROID GLAND. 

1. Scirrhus or Carcinoma Simplex. — This type does not differ in its 
habits from the same tjqre of carcinoma occurring elseAvhere. 
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2. Papilliferous Adenocarcinoma. — The evolution of this type is without 
doubt slow in the majority of cases, but it is inevitably progressive. Sir 
Janies Berry-- wrote that these tumours grow slowly and are more amenable 
to treatment by removal, even though they may have attained large size. 
He cites Sir. Barker’s patient-® who lived eighteen years after the first appear- 
ance of the tumour. This patient underwent numerous operations, but the 


growth caused his death in the end. The 
fact that growth is slow does not make 
these tumours any the less malignant. 
Among the cases illustrated it will be 
remembered that even in a papilloma re- 
garded as benign the epithelial activity ivas 
suspicious, and tliat in successive cases 
invasion of adjacent tissues and deposits 
in lymph-nodes occurred. 

3. Malignant Adenoma. — In this con- 
dition it has generallj^ been assumed that 
growth is more rapid, but even in this 
type it varies within very wide limits. 
One jiatient died within twelve weeks 
from the time she first recognized that her 
adenoma had begun to cause discomfort, 




while another is alive eighteen years after 
removal of a tumour diagnosed as malig- 
nant, and proved by the subsequent history 
of the patient to have been so {see Figs. 


Fig. 110. — Malignant adenoma, in- 
trntlioracic. Skiagram taken ten years 
after the removal of the original tumour 
from the neck. This tumour was removed 
after splitting the sternum. Recurrence 
in the chest took place quickly. 
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Fig. 111. — ^licrophotogrnph showing liistopatliology 
of tnmour shown in Fig. 110, 


92, 98, 99). The following case 
lies between these two extremes : 

A mass had been removed from 
the neck on account of extreme 
dj'^spncea ten j^ears previously in 
another hospital, and it was pro- 
nounced malignant by the hospital 
pathologist ; that the diagnosis was 
correct was proved bj’’ the later 
history. The mass removed hj^ me 
at this late stage was undoubtedly 
malignant {Figs. 110, 111). Recur- 
rence took place, and the patient 
subsequently died, but ten j'ears had 
elapsed before the tumour began to 
grow rapidlj^. 


In the patient from whom the sections shown in Figs. 93-95 were taken 
the tumour had been present for fifteen years. Some increase in size one 
year previously had not disturbed him, but he began to be rather irritated 
by the constant necessity for clearing his throat of phlegm and tlie difficulty 
in doing so. Large surface vessels were invaded with growth. Tlie tumour 
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from which Figs. 100-103 were taken had ireen present for eighteen years. It 
is not possible to know when the change had begun in the last two cases, 
but in the two preceding these there is microscopical evidence of epithelial 
activity extending over eighteen and ten years respectively. I therefore 
feel sure that in many cases malignant adenoma is comparatively slow in its 
evolution. In its earliest stages it is confined within the capsule of the 
adenoma, and how long it is from the time the first change begins in the 
epithelium until the capsule is penetrated, it is impossible to say. Certainly 
it will have begun before increase in size of the nodule is obvious. It pre- 
cedes — for it causes — the pressure symptoms and fixation. The first sus- 
picion of change will be aroused by clinical signs, and then all the evidence 
should be considered. If the tumour is removed, the mo.st careful examina- 
tion must be made, and for this blocks of tissue must be chosen from several 
parts of the tumour. Often enough the diagnosis is dated from a period 
subsequent to penetration of the capsule, when the induration, the nodular 
appearance, and the pressure symptoms leave no doubt of the condition. 

PROGNOSIS. 

Malignant disease of any kind offers no cheerful outlook, and malignant 
disease of the thyroid gland has been regarded rather hopelessly. Looking 
through some recent text-books I find that operation is only advised in the 
early stages — that is, when the outline is still clear, mobility j^rcsent, and 
enlarged glands or secondary deposits are absent ; also the mortality of 
operation is placed as high as 25 to 30 per cent ; that most cases are inoper- 
able when first seen, and that radium and X-ray treatment have little effect 
on the growth ; that the growth should still be within the ca])sule of the 
gland and must not be adherent to the trachea ; and that (when commencing 
in an adenoma), if local malignancy is clearly shown by signs, no operation 
should be done, but if there is doubt, operation sliould be jrerformecl on the 
chance of a cure. 

It is true that in scirrhus any lasting benefit is unlikely to be obtained ; 
but scirrhus is rare, and even in this type it is a hopeful sign that the 
tumour from which Fig. 66 was taken was temporarily reduced in size by 
at least half by the use of radium needles. In the two other types — and 
they constitute the vast majority — the outlook should be less gloomy for the 
following reasons 

1. Diagnosis is made — or suspicion aroused — much earlier than was the 
case formerly. 

2. The rate of growth in papilliferous adenocarcinoma is slow. In 
many cases of malignant adenoma it is also slow, and is for a long time 
retained within the capsule. (It is to be borne in mind that dissemination 
by the blood-stream may occur before invasion of the capsule.) 

3. Experience is showing that malignant epithelial cells of thyroid origin 
are radio-sensitive. I say this after making every allowance for error of 
judgement on account of the slow rate of growth in many cases. 

To inform a patient with a hard nodule that it is unimportant and should 
be ignored is not right. It is not our function to operate upon every 
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abnormal thvroid. but wlien our advice is sought regarding a lump, it is our 


function to weigh all the evidence 
and to advise the patient wiselj\ 

Again, even in late cases, it is 
possible to plan and cany out an 
operation which may give great relief 
in itself and may make furtlier relief 
possible by X-ray treatment. 

In our series no jratient has died 
at operation, although in some the 
condition has been advanced, causing 
the patients great distress. In several 
patients the sternum has been split 
to obtain access to a deep thoracic 
mass (Figs. 110, 112 ), and in others a 
large fixed mass has surrounded the 
neck, involving the deep structures 
and invading the upper inlet of the 
thorax to an extent that made 
breathing extremely difficult. 



Fio. 1)2. — Jtalignant adenoma invading the 
superior mediastinum. The greater part of 
this was removed after splitting the sternum. 


RADIO-SENSITIVITY. 

X RAYS. 

The first patient in Avhom the value of X-ray treatment was brought 
home to me was seen in 1922. The patient had a large tumour encircling 
the front of the neck, with extension into the thorax. The extent of the 
intrathoracic growth is shown in Fig. 112, and with the massive groAvth in 
the neck it will be realized that respiration was greatly hampered. Because 
of the fixation of the groAvth, access to the intrathoracic portion could only 






Fig. 1 13. — Jlicrcphotographs from two portions of the tumour removed from the 
patient whoso skiagram is shown in Fjg. 112. 
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be obtained bj'^ splitting the sternum. Growth was cut across both in tlie 
thorax and in the deeper planes of the neck. The appearances of the tumour 
are shown in Fig. 113. It was of malignant adenoma type. Because of 
the growth known to be left, X-ray treatment was given, though tins was 
not deep X-ray therapy in the modern meaning of the term. A subsequent 
skiagram {Fig. 114) shows the contrast in the upper thorax. The patient 
resumed his work and carried it on for two and a half years. Then secondary 
deposits in the skull revealed themselves, and cachexia ajid death followed. 
The growth was a malignant adenoma of medullary type. 

. In another patient, seen in 1926, the growth was a malignant adenoma. 
It had transgressed the capsule, and Avas firmly fixed. The histopatliology 
is shown in Fig. 96. Dyspnoea and dysphagia Avcrc severe. She could only 



Fig. 114. — The appearances of the superior mcdiastimim before and after excision 
of the tumour sLomti in Fiff, 112, and subsequent X-ray treatment. 




swalloAv soft foods and liquids. Local recurrence followed operation. Deep 
X-ray therapy appeared to bring about disappearance of the recurrence. 
This patient died four years later from cerebral abscess. A small area of 
groAvth had eroded the common carotid artery. 

Another patient, operated upon in 1927 for malignant adenoma {Fig. 115), 
is still alive and apparently Avell, except for paralysis of one vocal cord. 
This Avas due to damage to the nerve at operation, for the grOAA’th Avas exten- 
sive and much dissection Avas necessary. 

These cases AA^ere of malignant adenoma type. The tAA'O folloAA’ing are 
examples of the result obtained in the papilliferous adenocarcinoma tyjre. 

Figs. 79-81 are from a patient Avith carcinoma in the thyroid gland and 
deposits in the lymph-nodes of the neck, seen and operated upon in 1924. 
The late Mr. Barker and Sir James Berry in this country haAm kept patients 
alive for many years by multiple operations, but the disease ultimately 
resulted in death. IMore recently cases haA'^e been reported in Avhich, Avhen 
the disease has been operated upon early the patients are still alive.® 



CARCINOMA OP THYROID GLAND 109 

111 the case under discussion, diagnosis was not made early. The patient 
underwent two operations, but lymph-nodes continued to enlarge. X-ray 
treatment Avas commenced at St'. BartholomcAv’s Hospital, and the nodes 
disappeared. Noav, serpen A^ears subsequently, this jratient is robust, there 
is no sign of groAvth, and for seA^eral years she has been at full Avork. 

Fig. 116 is a microphotograph from a patient AAdio aa'hs seen and operated 
upon in 1924. An irregularly shaped tumour of the thyroid A\'as present. 
It had penetrated the capsule and become fixed to the oA-erlying structures. 
Dyspnoea compelled her to seek treatment. The greater part of the tumour 
AA'as remoA'^ed, but its remoA'al AA'as knoAA’n to be incomplete. The illustra- 
tion shoAA’s groups of carcinoma cells lying betAvcen muscle bundles. X-ray 
treatment Avas grten. Noaa’ — scA^en years later— she appears to be perfectly 
AA'ell. 



Fig, 115. — Malignant aclcnoina. Excision of Fig. 1 IG.—Carcinoma cells invading the 

tiimonr and subsequent X-ray treatment. overlying muscles. This patient is 4veJl seven 

years after treatment was commenced. 


In 14 cases X-ray treatment has been of decided benefit. Of these, 10 
are still alive : 2 seA^en years after commencement of treatment, 2 fiA^e and 
a half years, 3 three years, 1 tAvo years, and 2 others almost one year after 
commencement of treatment. These latter are too recent to be used as 
CAudence. 

In judging the result of X-ray treatment, the sIoav rate of groAA'th in 
many cases must be remembered, but it can scarcely be doubted that in 
some of them a stage had been reached that AA^as becoming incompatible 
AAath life. With reference to the sIoaa' rate of groAAi;h, something should be 
said of the patient mentioned earlier AA’ith the long history culminating in 
deposits in both lungs (see Figs. 92, 97-99) and seA''ere haemoptj'sis. No X-ray 
treatment had been giA^en in the earlier years of this patient’s history. The 
original tumour AA’as apparently completely remoA^ed AA'ithin its capsule, but 
the subsequent history sIioaa’s — not before cells had reached the lungs 
through blood-channels, rourteen years later these had cleA'eloj^ed into 
multiple tumours causing scA'ere and repeated haemoptysis. Deep X-ray 
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therapy was begun at onee. The h.-emoptysis ceased, the patient has 
returned to Australia, and there have Ijccn no attacks of luemoptysis since 
— that is, for three and a half years. It is possible, but scarcely likely, that 
when these deposits in the lungs had reached the stage of causing hienior- 
rhages, the hpemorrhages would have ceased spontaneously. There are ten 
of these patients not onlj' alive but aijparcntly perfectly well. Instead 
of needing multiple operations, the signs of the disease have disappeared, 
and no recurrence has taken place. 

These results are not always obtained. It might be c.xpectcd that 
penetration by X rays would be such that cases would respond whether o]iera- 
tion had been performed or not. Our cx]:)ericncc has been that where a 
large tumour has been present and none of it removed by operation, no 
improvement has followed X-ray treatment. In tlircc cases no improvement 
has followed even after removal of the bulk of the tumour. 

RADIUM. 

Only two cases have seemed to be suitable for radium treatment. In 
one needles were implanted after the removal of a tumour which micro- 
scopical examination proved to be a papilliferous adenocarcinoma, and which 

was imperfectly removed. In the other 
(see Fig. GO) removal ])rovcd imjDOssible 
because of dense fixation of a scirrhous 
carcinoma. No improvement followed 
X-ray treatment. Radium needles were 
then im]>lantcd {Fig. 117). Following 
this the tumour diminished in size by 
at least half. It subsequently increased 
and the patient died. The reduction in 
size was striking, and it shows that 
the epithelium in scirrhous carcinoma 
is radio-sensitive. 

The use of radium by the insertioTi 
of needles presents difficulties. It is 
impossible to tell how deeply the growth 
has extended in the neck or into the 
thoracic inlet. It is likelj”^ to involve 
structures which it would be danger- 
ous to puncture with needles. 

In our experience the best treat- 
ment at the present time is to remove 
all that can be safcl}^ removed, and 
then have X-ray treatment given. The results even in advanced cases have 
often been surprisingly good. 



Fig. 117. — Radium needles implanted in 
carcinoma of the thyroid (scirrhus), Tliis is 
the patient from whom Fi(j. 00 was taken. 


DISCUSSION. 

Leaving scirrhus out of this survey, for nothing has been observed 
which adds to our knowledge of it, we have evidence of epithelial hyperplasia 
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occurring in papilliferoiis adenocarcinoma, in lateral aberrant thyroids, and 
in malignant adenoma. The first two of these have so many points in common 
that they would seem to be practicalty similar conditions. Is malignant 
adenoma essentially different ? We know that the hyperplasia which thy- 
roid epithelium undergoes in its attempt to cope with demands made upon 
it, or as a response to stimulation, may be either papilliferous or follicvdar 
in type. Then we remember Aschoff’s work where he points out that benign 
adenomata originate as tiny areas of epithelial j^roliferation evidently as a 
result of irritation or stimulation. The proliferation continues with gradual 
increase in size until the encapsulated nodules which we recognize clinically 
are produced. The majority of these remain benign, and many degenerate. 
In the few in which epithelial activity continues and invasion of vessels of 
the capsule occurs, we should like to believe that this is the result of con- 
tinuance of irritation or stimulation. It does not seem unreasonable to 
suppose that the same factors are at work and analogous effects brought 
about in malignant adenoma and in pajiilliferous adenocarcinoma. 

The investigation of our material has compelled me to place our cases 
in a sort of linear series by which we pass from degrees of In^perplasia which 
may resolve bj’- appropriate treatment, to benign neoplasms, azid finally to 
invading and disseminating growths. The gradation between each member 
of the series which along one line leads to papilliferous adenocarcinoma, and 
along the other to malignant adenoma, is so insensible that I am persuaded 
that we are confronted with a series of responses not different in kind, but 
only differing in degree. That there is some connection bet\veen functional 
capacity and this hj^perplastic response is suggested by the frequency of the 
papilliferous change and the period at which it takes place in lateral aberrant 
thyroids, the tissue of which is probably imperfectlj'' developed and there- 
fore of low functional value, and by the higher incidence of malignant 
adenoma in centres of endemic goitre where the affected glands are sub- 
efficient. 

Although carcinoma of the thyroid is rare in comparison with its occur- 
rence in some other organs such as the breast and the uterus, and therefore 
material for research is scarce, and although in the early stages the diffi- 
culties of drawing the line dividing innoceney from malignancy are so great, 
this organ presents some unusual advantages in the attempt to unravel the 
difficulties. Among these advantages is the extreme responsiveness of the 
thyroid gland to the demands of the organism in human beings, and 
the Avide range of these demands (varying from pubertj'' to grave psychic 
disturbance, and possibly endocrine imbalance), Avhile in animals — as in 
brook trout — ^the gland maj'- be subjected to experimental obser\'ation. This 
responsiveness is such that deviations from the normal are quickly recog- 
nized and are reflected in the histology of the gland. Ajzart from malignancy, 
many of its diseases are, for the moment, dealt with surgically, and there- 
fore much material is available for the investigation of the histology of its 
very varied pathological conditions, as Avell as of its chemical and biological 
activities. This gives opportunity to correlate the work on innocent and 
malignant tumours of the thyroid gland with that of Lcnthal Chcatle-* on 
“ The Primarj^ Tumour in Bi-east Carcinoma ”, of Sampson Handley-^ on 
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“ The Menace of the Papilloma ”, and of Robert JInir-” on “ The Intra- 
epithelial Growth of Carcinoma ” (preceding invasion of the basement mem- 
brane). It shoidd also enable us clinically to avail ourselves of the Avork of 
Marine and his eo-workcrs, of McCarrison, IMcllanby, and others, Avho have 
made such Amluable contributions to the animal experimentation side of 
this problem. 


SUMMARY. 

Pathological. — 

1. In our cases there are three types of cancer of the thyroid ; seirrhus, 
papilliferous adenocarcinoma, and malignant adenoma. 

2. Seirrhus does not differ from the same disease occurring elsewhere 
in the body. 

3. In the thyroid gland epithelial proliferation is the characteristic 
response to stimulation. The proliferation may resolve spontaneously or 
under treatment ; it may form a benign tumour, or it may form a tumour 
Avhich invades and disseminates. These stages merge into one another by 
insensible gradations. These histological gradations cause dilTiculty in decid- 
ing just when a tumour has become malignant. 

4. Proliferation of thyroid epithelium may be papilliferous or follicular 
in tj'pe. Papilliferous adenocarcinoma may be an ultimate result of the 
former, malignant adenoma of the latter tyjAC. 

5. It is suggested that the cause of carcinoma is stimulation, which may 
be normal and affecting tissue Avhich is sub-eflicient, or so excessive in 
degree as to be abnormal and amount to irritation. 

6. Although in cases of carcinoma of the thyroid sjrccific glandular struc- 
ture is frequently retained both in the parent grorvth and in the metastascs, 
the essential character of the disease conforms to the same larvs obserr'ed in 
carcinoma of other glandular organs, and its cause is jAossibly the reaction 
of the glandular epithelium to irritation as suggested by other workers in, 
for example, carcinoma of the breast. 

Clinical. — 

1. A nodule in a thyroid gland should not be regarded as of no import- 
ance, and early changes in the signs or symptoms associated Avith it should 
induce the practitioner to iiwcstigate the cause of these changes. 

2. Histological examination should be made in CA^ery case of remoAml 
of thyroid tissue, and sections should be taken from different areas. 

8. AdAninced cases shovdd not be regarded as hopeless. When the 
condition of the patient justifies it, as much of the tumour should be remoA'cd 
as possible, and then X-ray treatment commenced. By this means comfort 
is gh^en, and life is sometimes prolonged to a surprising extent. 

The sections shoAvn in this article liaAm been cut and the micro- 
photographs made by Miss M. Vaughan of the Surgical Professorial Unit, 
St. BartholomeAv’s Hospital. Some of the illustrations are appearing in the 
ncAv edition of Choj'ce’s System of Surgery, and these are reproduced by 
mutual agreement. 
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THE PATHOLOGY AND TREATMENT OF TUMOURS 
OF THE CAROTID BODY. 

By H. HAMILTON STEWART, 

FROM THE SURGICAL UNIT. ST. THO.MAS’s HO^FirAL. 

The carotid bod}' rvas first described by Neubauer in 17SG, althougli Haller^ 
had mentioned its presence many years previously. Since then many 
different names have been given to this apparenth' insignificant structure, 
according to whether it has been thouglit to be an endocrine gland or a 
ganglion. Following the work of Kohn- it was generally accepted that the 
carotid body was derived from embryonic ganglion cells of tiie sympathetic 
plexus, and was therefore included among the cliromophil tissues. However, 



Fig. 118. — Section of normnl carotid body, to sliow various types of colls vTiicli nro 
met with in this structure. Attention is specially drawn to tho largo cells with a darkly 
stained nucleus situated e.xcentrically and finely granular and vacuolated c\'toplasin. 

(X GOO.) 

de Castro® has recently produced evidence to show that the structure does 
not contain adrenalin ; he suggests that the carotid body is related in some 
way to the carotid sinus. 

I have dissected out a number of normal carotid bodies in the eadaver 
and examined them microscopically {Fig. US). The}' are small pinkish bodies 
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situated in the middle of, or just deep to, the bifurcation of the common 
carotid artery on each side. The average size is yV in. long, in. broad, and 
iV in. thick. They have a definite capsule, and are attached to the bifurcation 
of the common carotid artery by a short fibrous pedicle. A branch of the 
glossopharyngeal nerve can be traced to this region. From the connective- 
tissue capsule fibrous septa enter and divide the structure into lobules, which 
are again subdivided bj'- smaller trabecula? of the same connective-tissue 
network. The organ is richly supplied with blood-vessels and nerves. The 
cells may be divided into two groups : — 

Group A . — The majority are large polidiedral cells, rich in cytoplasm, 
which is finely granular and poorly staining. These cells occasionally form 
a syncytium. The nuclei are large, round or oval, somewhat excentrically 
placed, rich in chromatin, and show a distinct nuclear membrane. Other 
cells, resembling these, are found ; they are slightly larger and their cyto- 
plasm, which is less granular, contains small vacuoles. The more vacuolated 
the c3doplasm, the less granular it becomes. These vacuolated cells are 
apparent^ derived from the granular cells. 

Group B . — IMany endothelial-like cells are to be found, particularly 
around the peripherj’’ of the lobules. They are small or medium-sized, have 
little cytoplasm and deeplj’^-staining nuclei, which are oval or spindle-shaped. 
Occasional eosinophil tissue-cells are to be seen scattered about the structure, 
and fibroblasts are present in the connective-tissue framework. 

CASES OF TUMOUR OF THE CAROTID BODY. 

Case 1. — The patient, a carpenter, age 30, was admitted to St. Thomas’s 
Hospital in February, 1928, under the care of Mr. Max Page. 

History. — For four years the patient had suffered from attacks of sharp pain 
starting in the left side of the head, shooting down to the neck and to the left 
shoulder. In these attacks he fell to the ground, but did not think he lost con- 
sciousness ; in a few minutes he recovered and was able to get up and to continue 
his work. 

On Examination. — There was a swelling about the size of a large walnut in 
line with the left carotid vessels, and situated at the bifurcation of the common 
vessel. It was fairly mobile laterally, but fixed vertically. The lump was firm in 
consistency and gave a transmitted pulsation from the main vessels. On firm 
pressure on the lump the man’s pulse became slow and feeble. Dr. M. A. Cassidy 
obtained tracings ivhich show the result graphically of the effect of pressure. No 
definite diagnosis was made. 

Operation (Feb. 3). — A 3-in. incision was made along the anterior border of 
the left sternomastoid, and the tumour was exposed. The internal jugular vein 
appeared greatly distended, and it was necessary to divide it below the level of the 
tumour and strip it up before the relationships of the latter could be made out. 
The tumour was then found to be vascular and firmly adherent to the carotid 
vessels, so that resection of the latter was clearly necessarj^ in order to effect its 
extirpation. Considering the severity and danger of the man’s condition, it was 
decided that in this case extirpation was justifiable, even in the face of the great 
operative risk. After resection of a length of the jugular vein, the common carotid 
artery was divided half an inch below the tumour and, together with the latter, 
was stripped away from the underlying structures ; the vagus nerve was recognized 
and left intact. Part of the sympathetic chain was adherent to the posterior aspect 
of the tumour and had to be resected. Post-operative progress was uneventful, 
except for transient aphonia. A slight enophthalmos and definite miosis were noted 
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the day after operation and have persisted. The patient remains in perfect liealtli 
at the present time and free from sympton»s. 

Machoscopic Ai’peakanck. — The tumour •was ovoid and measured ijy 3 cm. 
It was definitely encapsulated, and had a firm homogeneous structure on section ; 
it was pale pink in colour. It was traversed by part of the common and the internal 
and external carotid arteries, to which it ■was closely adherent. 

Microscopic Appearance {Fig. 119). — Tlie tumour was malignant (Professor 
L. S. Dudgeon). 

Commentary. — I have found over a hundred easc.s of new growtli of the 
carotid body recorded, but in only three of tliesc was the tumour associated 
with syncopal attacks. In the light of recent physiological knowledge of the 
function of the carotid sinus, the case recorded above is of great interest. Dc 
Castro® and Heymans"* believe that the carotid body is closely related to this 



Fig, 119 . — Case 1. Section of n inniignnnt growtli nrising in flio enrotid body. This 
tumour, which is of the renni liypornophromn type, hntl invnded its cnpsulo nnd extended 
into the lymphntic vessol.s. Koto tho npponrnnce of soino vorv Inrge cells in the figure. 
{ X 270.) 


structure in function. In the phj'siological sense, the carotid sinus is a spe- 
cially innervated part of the vessels in the neighbourhood of the bifurcation 
of the common carotid artery into its branehes, i.e., the carotid bulb. This 
sinus and the carotid body are supplied by the glossopharyngeal nerve. By 
perfusion experiments it has been sliown that stimulation of the carotid sinus, 
electrically or mechanically, provokes a combined reflex of cardiac inhibition 
and fall of blood-pressure, just as does stimulation of the central end of 
the depressor nerve. It is well recognized that pressure over this region 
of the neck causes slowing of the heart and syncopal attacks. Hering® has 
shown that this is not due to pressure on the vagus, as was previously 
supposed, but that it is due to pressure on this sinus. It is therefore easily 
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understood why pressure on the tumour produced the attacks in this patient. 
It is more difficult, however, to explain why the symptom is not produced 
in all cases. 

Case 2. — A male patient, age 67, was admitted on June 10, 1929, to St, Thomas’s 
Hospital, under the care of Sir Perej' Sargent. 

History. — The patient complained of a swelling on the right side of the neck 
of one year's duration. Hoarseness of the voice and some difficulty in swallowing 
had been noticed for a few months. He was otherwise healthy and did not complain 
of any pain. 

On Examination.— a firm, smooth tumour, of 21 in. diameter, was seen on 
the right side of the neck at the level of the thjTOid cartilage and in the line of the 
great “'essels. It was not attached to the skin, but moved on swallowing and rvas 
apparently of thyroid origin. The trachea was displaced one inch to the left. The 



Fig. 120 . — Case 2. Section of malignant growth arising in the carotid body which had 
invaded the sternomastoid mxiscle. (X 270.) 


tumour was only slightly movable laterally, but tvas fixed vertiealljr. Laryngoscopy 
revealed no abnormality. 

OPEn.\TioN (June 19). — The tumour was found to be very adherent. The case 
was regarded as one of inoperable carcinoma of the thyroid gland, and a portion 
was removed for microscopy. 

Microscopic Appear.ance {Fig. 120).~Malignant tumour of the carotid body 
(Professor L. S. Dudgeon). 

Irradiation. — On Aug. 26 the patient was re-admitted; the tumour had 
increased slightlj' since the previous admission. Thirty radium needles of 1 mgrm. 
each, screened b}" 0-5 mm. of platinum, were inserted into and around the grovth 
through skin punctures and retained for a period of fourteen days. The tumour 
thus received an irradiation of 10,080 mgrm.-hours. A slight radium burn occurred. 
Following the irradiation the tumour decreased in size and swalioving became easier. 
The hoarseness of the voice persisted. On Oet. 27, 1930, fourteen months after the 
radium treatment, the tumour had reached its original size and was growing aetivelv 
towards the mid-line. Hoarseness had increased and pain in the neck had been 
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present for three months. The tumour was still unattached to the skin, but was 
more fixed to the muscles. Slight movement still occurred on swallowing. The 
tumour was irradiated with 10 needles of 1 mgrm. each with the saihe scrccnage as 
before. A severe general and loeal reaction occurred, which necessitated tlie removal 
of the radium after eleven days’ irradiation. On this occasion the radium treat- 
ment failed to have any beneficial effect. The jjatient was seen recently. He was 
very much weaker, in severe pain, and the tumour was growing rapidly. No 
evidence of any metastascs could be found clinically. 

Commentary. — The following points are of interest in this ease; (1) 
The tumour on elinical examination appeared to be of thyroid origin. As 
the tumour was more aetively growing towards the mid-line, it invaded the 
thyroid struetures before beeoming fixed to tire other structures of the neck, 
and thus movement on swallowing occurred. As the growth progressed, the 
fixity became more general and movement on swallowing thus gradually 
diminished. (2) The effect of radium in this case was without permanent 
result. (3) Although the tumour was malignant, no evidences of glandular 
or general metastases were found clinically. 

Case 3. — Mrs. G. W., age 41. a window-dresser, complained of a swelling on 
the left side of the neck, which had been present nine years. The tumour was pain- 
less and caused no symptoms. She was healthy. 

On Examination. — A firm, smooth tumour was to be seen in tlic left side of 
the neck, just below the angle of the mandible. It measured 11 by 1 in., and lay 
in the line of the carotid vessels. The tumour was unattached to skin and was 
freely mobile from side to side, but fixed vertically. There were no other abnormal 
physical signs. 

Operation (Peb. 27, 1929). — The tumour was cxjioscd by Sir Percy Sargent 
through an oblique incision on the left side of the neck. It was completely encap- 
sulated, and closely attached to the bifurcation of the left common carotid artery. 
The tumour was dissected free from the vessels and removed entirely without 
damage to nerves or main vessels. 

Macroscopic Appearance. — ^Thc tumour was pinkish in colour, homogeneous, 
and complete^' encapsulated. 

Microscopic Appearance. — A non-malignant tumour of the carotid body 
(Professor L. S. Dudgeon). 

Subsequent History. — The patient made an uninterrupted recovery. She was 
examined recently and found to be entirely free from symptoms or recurrence. 

Case 4. — A woman, age 70, had noticed a swelling on the left side of the neck 
for four years. It was painless and caused no symptoms, but recently had grown 
larger. The tumour measured 1 by J in., situated at the bifurcation of the common 
carotid artery. It Avas thought to be an enlarged gland. 

Operation (July, 1930). — The tumour Avas remoA'ed by Sir Percy Sargent 
Avithout damage to nerves or main A'essels. The patient made an uninterrupted 
recoA^ery and there has been no recurrence. 

Macroscopic Appearance. — The tumour Avas pink in colour, encapsulated, and 
had a homogeneous structure. 

Microscopic Appearance. — The tumour shoAved no eA'idence of malignancy 
(Professor L. S. Dudgeon). 


PATHOLOGY, DIAGNOSIS, AND TREATMENT. 

Pathology. — 

Macroscopic Appearances. — T he tumours Avhich Avere remoA^ed Avere 
pinkish in colour and encapsulated. On diAuding them the structure Avas 
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homogeneous and closely resembled that of a foetal adenoma of the thyroid. 
In Case 1 portions of the common, internal, and external carotids were 
embedded in the centre of the tumour. The malignant tumour in Case 2 was 
irremovable. 

Miceoscopic AppeaexVNCes. — I examined the microscopieal sections of 
these four cases, and found that they were composed principally of cells 
resembling those of Group A {see p. 115) of the normal carotid body. 

N on-7nalignant Tumours {Cases 3 and 4). — The large eells were arranged 
in more definite clusters than in the normal structure. These cell-groups 
were surrounded by jmung fibrous tissue. The cells had the same polyhedral 
form, and the cytoplasm was finely granular and stained faintly. The nuclei 
were rich in chromatin and had distinct nuclear membranes. The cells were 
slightly larger and vacuolation was more marked and blood-vessels were 
more abundant than in the normal structure. The capsule was not invaded. 
Endothelial cells were present and also eosinophil and plasma cells. In 
places there was but little fibrous tissue present and the cells were in sheets. 

Malignant Tumours {Cases 1 and 2). — The cells in these cases were in 
masses, without separating fibroblasts. Case 2 was obviously the more 
malignant, not only clinically, but also from the microscopical point of view. 
Definite invasion of the capsule was present in both cases, but in Case 2 the 
invasion had spread to the surrounding adherent muscle, which also showed 
a myositis. 

The cells were much larger than in the normal organ or in the benign 
tumours. Vacuolation was gross in Case 2, particularly in the centre of the 
tumour, but the nuclei retained their definite and well-staining properties, and 
nucleoli were occasionally present. Mitotic figures could be seen. In many 
places the loose cellular structure had broken down, and hsemorrhages were 
present. At the periphery of the tumour the vacuolation was less conspicuous 
and endothelial cells were present in abundance, particularly in those regions 
where the tumour was invading its capsule and adherent muscle. The blood 
sinuses were large. It is noteworthy that the number of eosinophil cells was 
in excess of that normally found in blood sinuses. 

Diagnosis. — The definite diagnosis of a fixed malignant carotid body 
tumour before microscopy would appear impossible. In the past, simple 
tumours have rarely been given a correct pre-operative diagnosis, mainlj'^ 
because of their rarity. Considering the recorded cases and those mentioned 
in this paper, the diagnosis of simple or early malignant tumours of the carotid 
body Avould depend upon the following characteristics : (1) The tumour is 
slow-growing. Therefore a large tumour in the neck, of short duration, is 
unlikel}’^ to have arisen from the carotid body, unless there is obvious CAudence 
of malignancy. (2) The situation at the bifurcation of the common carotid 
artery. (3) Free mobility laterally, but not in the line of the A’essels. This 
lateral mobility diminishes when the tumour is malignant. (4) Practically 
alwa 5 's unilateral and equallj^ common in both se.xes. (5) No fixation to the 
skin. (G) Transmitted pulsation. (7) Painless and not tender to palpation. 
(8) The tumour may in rare instances cause syncojial attacks. (9) When 
the tumour is large, pressure symptoms may occur, e.g. aphonia, dysphagia, 
dyspnoea, etc. (10) Metastases have not been found, even in malignant cases. 
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Sevan and 3IcArthy® analysed most of the recorded cases. A few of 
their figures will be quoted : (1 ) Tlie majority of cases occur between the ages 
of 80 and 40. and practically 70 per cent between 30 and GO. The average 
age is 41-7 years. (2) The average duration of the tumour before consultation 
is 7| years. (3) Of carotid body tumours SO per cent are benign. 

Treatment. — In considering the treatment of these tumours there are 
certain facts to be borne in mind : SO per cent of carotid body tumours arc 
said to be non-malignant ; 70 per cent occur between the ages of 30 and GO. 
The risk attached to resection of portions of tlie carotid arteries together with 
the bifurcation of the common vessel is very considerable, and particularly 
after the age of 40. The mortality is stated to be 30 per cent, and hemiplegic 
signs occur in some of the patients who survive.**'’ Therefore, should reseetion 
of the vessels be necessary, the operation is fraught witli greater danger in 
the majority of cases. Thus, it would appear that an exploratory operation 
should be undertaken in all cases clinically operable. If the tumour proves 
removable without resection of the internal and common carotid arteries, 
this procedure should be adopted. A tumour which is found to be irre- 
movable except by resection of portions of the vessels mentioned should be 
left, unless the condition of the patient warrants the severe operative risk. 
Syncopal attacks definitely due to the tumour, or evidence of malignancy 
as shown by diminished lateral mobility or microscopy, would be the cliief 
indications for this procedure. The age of the jsatient. and particularly the 
condition of the arteries, sliould also be taken into account. 

Radiotherapy has not been used in a sufficiently large number of cases 
to enable any definite idea to be formed of its value. In one of the malignant 
cases recorded, radium treatment was followed by no permanent benefit, and 
Birman® observed the same result. Radium should therefore be reserved 
only for those malignant cases which are inoperable, as its beneficial effect is 
too uncertain. 

I am indebted to Sir Perej’^ Sargent and Sir. Jlax Page for permission to 
publish these cases, and also to Professor L. S. Dudgeon for much help and 
advice. 
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THE OPERATIVE TREATMENT OF POTT’S PARAPLEGIA. 

By G. R. GIRDBESTONE, 

HOY. SURGEON' TO THE WIXGFIEtD ORTHOP-EDIC HOSWTAI,, OXFORD. 

i\lY object in writing this paper is to advocate early decompression for Pott’s 
paraplegia in adults. The decompression may take the form of laminectomy, 
costotransversectomy, or both ; but, "whatever the method of decompression, 
I regard stabilization by bone-grafting of the diseased part of the spine as 
an essential complement. 

This paper refers particularly, though not exclusively, to adults, for in 
my experience children "(vith spinal caries under modern treatment ^"ery rarely 
suffer from severe jiaraiDlegia. Probably this is because we are learning to 
keep them at rest sufficiently long, "tvith the spinal column relie"\"ed from strain 
and metabolism stimulated by open-air conditions. The surgical rest will 
almost always quickly cure the earlier milder jjaraplegia, and time, if suffi- 
ciently prolonged, prevent the development of late paraplegia — for this 
disaster has been usually associated with insidious persistent caries after the 
child had been allowed to get up. On the whole, I would say of Pott’s 
23araplegia that in children it can as a rule be avoided or quickly cured by 
consei’vative treatment, but that in adults operation is generally indicated. 

There has recently a^jpeared a monograph by IMadame SorreP in which 
conservative treatment of Pott’s {paraplegia is advocated. Madame Sorrel 
does not advocate o{3eration because: (1) In early cases she {^refers to 
continue conservative treatment in the expectation that in the majority the 
{3ara{3legia will sooner or later disap{3ear ; (2) In late cases her experience 
is that the great majority do not get well whether anything is done or not. 

Nevertheless I am at {present a pvhole-hearted believer in operation on 
{Patients suffering from severe {Paraplegia, whether it has a{ppeared earl.y or 
late. I have long been convinced of the neurological advantage of earl}' 
o{peration. Simultaneous bone-grafting has altogether removed the great 
drapvbaek of laminectomy, and the results have been most eneouraging. I 
feel that the combination of grafting with laminectoiPiy and the stabilization 
so achieved make a great, and indeed a critical, difference to the arguments 
for and against decom{pression. The cure of Pott’s disease de{pends on two 
things : good general health, and (this is our immediate coneerzi) restored 
spinal stability. Caries undermines the stability of the spinal column, the 
resultant instability in its turn favours further erosion, and a very vicious 
circle is thus set u{p. Now laminectomy has been discountenanced because 
it {Produces a further structural defect, and this is in truth a drawback which 
only very strong indications could overcome. But if, by combining grafting 
with laminectomy we can increase, not diminish, the stability of the spine, 
this drawback exists no longer, and the whole outlook is changed. 
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I believe that decomjjrcssion is indicated in many of tlic early eases in 
adults, both beeause some do not clear up at all without operation, and 
because in many of the otliers there is a long jrcriod of compression which 
is dangerous and harmful to the cord. Also tins long-continued paraplegia 
is harmful and most distressing to the patient, and this at a time when 
restoration of his lost vitality is an urgent need. Instead of jjcace and 
progress, the patient experiences painful muscular spasms, is with difficulty 
protected from pressure sores, and, if tlie sphincters arc affected, from 
ascending genito-urinary infection. Pott described this condition ns “ most 
miserable to endure, most pitiable to sec 

As has been said already, in my part of the M’orld Pott’s j^araplegia in 
children is now becoming extremely uncommon. I have had hundreds of 
children suffering from spinal caries under my care, and in the last ten years 
remember only two or three cases of paraplegia. Indeed, I have only twice 
had to do a laminectomj- for Pott’s paraplegia in a child. So what I have 
to say concerns more particularly Pott’s paraplegia in adults. 

In my experience paraplegia generally comes on in the first few months 
of the disease, and in these cases the pressure is almost always from abscess, 
granulation tissue, debris, etc., in front of the theca. If the paraplegia 
advances quickly, or if it advances progressi^'cIy during immobilization, I 
operate to relieve compression by costotransvcrscetomy or laminectomy, or 
both. In addition I do a twin graft fixation ; after laminectomy these grafts 
bridge the opening and more than counteract the local loss of laminre and 
spines. In effect a mobile chain of laminae is replaced by a pair of strong 
grafts which hold the diseased area of spine much better than any external 
splint can do. The grafts must be stout, for the strain on them is great ; 
the stresses are largely concentrated at the level of the disease, and it is here 
that the grafts are liable to fracture, or to show discontinuity as a result of 
local osteoclasis from overstrain of the bone-cell-spicule units. 

Early decompression is, then, I believe, indicated to protect the cord 
from prolonged pressure and the patient from the complications of para- 
plegia : and grafting, which leads to complete local immobilization of the 
spine, is indicated to protect the spinal column from further erosion and to 
promote healing of the lesion. 

There are those who think that laminectomy is not helpful in Pott’s 
paraplegia beca;ise the jmessure almost always comes from in front : they 
hold that the cord is not compressed against the lamina; but strangulated 
by being tied down against this anterior pressure by the intervertebral nerves 
and their dural attachments. This view appears to me theoretically unsound, 
and it is contradicted by my exirerience both in operative findings and in the 
results of laminectomy. Case 1 is particularly convincing. Not only was 
the complete paraplegia very rapidly relieved by laminectomy, but when the 
paraplegia recurred it proved to be due to the pushing of the theca hacktvards 
through the laminectomy opening and the compression of the cord against the 
lower edge of the opening. This was a case of rapidly advancing paraplegia ; 
and yet the theca not only was first compressed against the laminte, but 
after this pressure was relieved by laminectomy the theca was gradually 
pushed even further backwards and bulged bejmnd the le^'el of the laminre 
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{see Figs. 121. 122). In this case without doubt it was tlie lamina; and not 
the nervous and dural attachments of the theca which opposed its back- 
ward displacement by pathological pressure from in front. This is, I believe, 
the rule whenever there is gross extrathecal loressure from in front. 

Now for a moment to consider spinal caries airart from the paralj'sis : 
in 1923 I advocated operative fixation for all adults suffering from spinal 
caries where no contra-indication existed, 2 and I have learnt to value opera- 
tive fixation more and more during the seven years since then. Ojrerative 
spinal fixation in good hands is almost free from risk, and there is little or 
no disturbance of the lesion if a technique is adopted Avhich maintains immo- 
bilization of the spine before, during, and after the operation. I belie^^e that 
one should graft early, but not until tliree conditions have been awaited. 
The patient should be settled comfortably on his frame or plaster bed, and 
past the period of active ill health ; further, the number of vertebrae involved 
by the disease should be known so that tlie length and site of the grafts 
maj'^ be correetlj’' judged. Now bj”^ the time jjaraplegia (other than the 
transient form) has developed, the extent of the disease has become clear. 
But grafting shuts the door on laminectomJ^ I have once done a hemi- 
laminectomy on a case in which two grafts had been applied deep down on 
each side of the spinous processes. This opei-ation was so difficult as to be 
dangerous, for a thick continuous layer of bone replaced the chain of laminae. 
Clearly, then, it is wise in cases of severe i)ara25legia to do an adequate 
laminectomy before jrutting in grafts. 

In the last ten years I have had under my care 12 cases of Pott’s jrara- 
plegia on whom I have operated for relief of pressure on the cord. The 
operations have been as follows : costotransversectomy and graft 2, lamin- 
ectomy and graft 5, laminectomy and graft + costotransversectomy 4, lamin- 
ectomy alone on a case which I had previously grafted 1. In one case where 
a graft fractured after a fall I re-grafted and at tlie same time re-opened the 
costotransversectomy and evacuated a furtlier collection of debris, so that 
there have been altogether thirteen ojrerations. In most cases the ojjerative 
interference is comi^Ieted at one stage, but in tliree of the cases ivhere a 
laminectomy, graft, and costotransversectomy have been done, the lamin- 
ectomy and graft has been at one stage and the costotransversectomy at a 
second. There have been two deaths, both in late and clearly almost hoiie- 
less cases. In one, that of an old lady, death occurred within twenty-four 
hours from shock. The other case, a man of 34, died about eighteen months 
later in coma. One case of laminectomy, graft, and costotransversectomy 
has been done too recenth'^ to allow of any progress report other than that 
the jiatient was undisturbed by the operation. Of the other 9 cases, recover\% 
jiartial (4) or complete (5), has occurred. It is noteworthy as regards two 
of the cases with complete recovery that the jiarajilegia had occurred late 
on in the second year of the disease. Further, of the four partial recoveries, 
two are still improving progressively and seem likely to recover completely. 

There are. then, three operations to be considered : (1) Costotransvers- 
ectomy ; (2) Laminectomy; (3) Grafting. But even if all three are done 
(in one-third of my cases) there need only be two stages, for the grafting is 
a supplementary pai-t of the laminectomy operation. The first question is 
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wliether to do a costotransvcrsectomy or a laminectomy. li' tins doubt 
arises, it is often wise to do botii ; then it remains to decide which should 
be done first. The argument in favour of doing tlic laminectomy first is the 
advantage of the earlier immobilization following the graft, for in Pott’s 
disease with paraplegia one is csjiceially anxious to limit the local destruction 
and the piling up of the ‘granuloma-debris dump’ as quickly and decisively 
as possible. On the other hand, eostotransvcrscetomy may eliminate the 
need for laminectomy. But in considering this one sliould remember the 
occasional occurrence of a tuberculous sinus after a costotransvcrsectomy 
through tuberculous infection of the wound track. {See Case G, in whicli 
a sinus developed four to five weeks after operation.) Fortunately such a 
sinus takes .several weeks to appear, so there is time during which one can 
generally get guidance as to the need for laminectomy, and then carry it 
out as part of the graft operation after the costotransvcrsectomy and before 
the time when a sinus might develop. Such a sinus, though uninfected by 
pyogenic organisms and several inches away, would make one much less 
happy in performing the laminectomy-graft operation. 

I favour doing the costotransvcrsectomy first if X rays show a spherical, 
or fusiform but nearly spherical, prcvcrtebral abscess, for this appearance 
suggests that there is still a tight and localized distension of the prcvcrtebral 
fascia by debris which, unable to escape upwards or downwards, has found 
its way backwards. In such cases I generally do a costotransversectomy 
first, then a fortnight or so later a graft, and unless the para])lcgia is improv- 
ing I do a laminectomy also at this second operation. It is occasionally 
advisable to evacuate tlie debris a second time if the clinical state and radio- 
grams indicate the need {see Cusce 6 and 9). 

Then with regard to the second group of cases in wliich ]raraplcgia comes 
on late in the history of Pott’s disease, Madame Sorrel’s view is that nothing 
will cure 90 per cent of these, and therefore she counsels inaction. Admit- 
tedly these late cases are much less hopeful. They are less likely to get over 
the tuberculous disease, and the local cause of the compression is less often 
uncomplicated extrathecal compression. It appears to be impossible at 
present to pick out with any certainty those patients whom operation will 
relieve or cure ; probably it is still harder to distinguish those in whom 
prolonged compression has led to permanent changes in the cord or in whom 
the paraplegia is due to widespi’ead thickening of the dura. Jly own view 
is that one should frankly explain the situation, then advise oj^eration, but 
only perform it if the patient desires it, being fully conscious of the uncer- 
tainty of the outcome. I would advise operation even for those who from 
age or lack of vitality seem little likely ultimately to recover from the tuber- 
culous disease, for I would myself so far prefer a recovery from paralysis, 
a period of symbiosis with tubercle bacilli, and the milder death of generalized 
tuberculosis, to continued paraplegia with all its discomforts and an end no 
less inevitable and probably preceded by sores and urinary sepsis. But I am 
much more hopeful than JIadame Son'cl as to the percentage of late cases 
wliich can be cured or relieved. Case 8 shows that operation, even in a very 
late case, may be worth while. Fortunately I sec few of these late para- 
plegias, prolrably because I work in a district in which almost all the cases 
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of spinal caries come early to the orthopjcdic hospital and get prolonged 
general treatment and careful after-care. Also almost all the adults are 
grafted as soon as tlie indications are satisfied, and I feel very strongly that 
in adults the strong double graft which I use is a very effective internal 
splint, which checks erosion and debris production, limits the extension of 
the disease, and thus minimizes the chances of paraplegia. 

CASE REPORTS. 

Case 1. — Male, age 19. Admitted to the IVingfield Orthopsedic Hospital on 
Jan. 12, 1921. 

History. — Kyphosis in dorsal region present for an indefinite period. Onset 
of loss of power in both legs commencing three weeks before admission. Patient 
walked up to out-patients’ department ivith spastic gait. 

X Ray, — Bodies of D.6, 7, and 8 largely destroyed. Abscess shadow. 

Jan. 12, 1921. — Voluntarj' power : right and left legs nil. Spasms : right and 
left legs + -k. Sensation; light touch lost below 8th dorsal. Sphincters; not 



Fig. 121. — Case 1. Condition at the end 
oi iMo first operation (.Ian, 28, 1921). 

Graft sliown in red, with saw cuts to allow 
flexion. 



Fig. 122.*— L Comprc-ssion found 
at second operation {June 12, 1921). Area 
of further laminectomy shown cro.ss-hatciicd 
in rod. 


affected. Reflexes ; abdominals — ; knee-jerks -f -r -r : ankle-jerks ~ ~ -r ; 
clonus, present ; plantar, extensor (all right and left). Wassermann ; negative. 

Despite immobilization on .spinal frame the paralysis deepened, and became 
complete, motor, sensory, and sphincter. 

Jan. 28, 1921.— Lfimificc/oait/ and graft. D.O. 7, and 8 spines and laminic 
removed. Dura pushed through opening at once and began to pulsate well. 
Prominence palpable in front of cord. This had clearly compressed the cord 
against the lamina;. Tibial graft fitted to bridge gap from two spines' above to two 
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spines below. Jlany transverse cuts to make it lit. Immediate result : .Sensation 
and muscular control of the lower limbs recovered the same evening; but this 
improvement was not maintained, and in two or three weeks there Avas eompletc 
sensory and motor paralysis and incontinence. 

June 12. — Enlargement doiemeanln of laminectomy opening Avithout damage to 
graft. Graft and membranes inspected. The theca Avas found projecting baekAvards 
through the laminectomy opening and pushed against the lamina at the loAver edge 
of this opening. I found it possible to rcmoA’c enough of this lamina by under- 
cutting the graft. 

Fig. 121 indicates the state of affairs at the end of the first decompression. 
Fig. 122 shoAvs the compression found at the second ojAcr.ation OAving to increased 
accumulation in front of the theca. It Avas notcAvorthj' that the graft Avas rounded, 
covered Avith a A'ascular fibrous membrane, and had retained its arch ; it apjicarcd 
to form an extremely strong and full3’ adequate internal splint. 

Julj' 14. — Incontinence of urine and frcccs ceased. 

Dec. 30. — Complete recoA’crj' of sensation and sphincter control ; partial of 
voluntar 3 ^ poAver. 

Dec. 12, 1922. — Getting up in spinal support and calipers and learning to AA'alk. 

March 21, 1923. — Great improA’cment in AA-alking. 

April 30. — Discharged. 

March 3, 192G. — Vcr 3 ' Avell indeed. 

This patient is noAv perfeetl 3 ' aa-cII and actiA’c. There is no trace of parajilcgia 
left. He has been at Avork for 3 'ears. 

Comment. — This Avas a case in Avhich tlic relief of paraplegia Avas dramatic 
in its SAviftness and eompleteness. The onset of jAaralysis Avas rapid and total, 
and the recoA^ery of sensation and moA'cment in the loAvcr limbs folloAved 
operation immediately. A relapse folloAA'ed oAving to enlargement of the mass 
in front, and an insufficient area of decompression. Relief Avas again obtained, 
though not so SAvifth', bj’ a second operation and removal of more bone at 
the loAver angle of the lamincctom}' opening. The final result has been 
complete restoration of function and a normal Avorking life. 

There are scAmral points of great interest in this case : — 

1. It Avas the loss of poAver and aAvkAvardness in his legs that brought 
the patient to hospital. 

2. The loss Avas rapidly progressive from the time Avhen the patient AA'as 
first seen until the date of operation, although he Avas kept completeh’' l3u’ng 
doAvn until he could be admitted and immobilized on a spinal frame. 

3. Laminectomy Avas done earl\% and the relief of paralysis AAms complete 
and immediate. 

4. But it recurred, and, as Avas found at the second operation, Avas due 
to further accumulation of debris betAveen the centra and the theca and to 
crushing of the theca against the lamina as shoAvn in Fig. 122. 

5. The second operation Avas not done earh^ and the recoAmry Avas delayed, 
though ultimately comiAlete. 

6. I Avould add that noAvada 3 's I should have done a costotransA'^ersectom3' 
before or Avithin a Aveek or tAvo of the laminectomA? and graft, and I feel sure 
that this AA'ould haA^e prcA^entcd the return of the 2)arai3'sis. 

It AA'as difficult to decide AA'hether ‘to go in again’ carl}' or not, and I 
am confident that a quicker recoA'ery Avould ha\'e folloAved either costotrans- 
versectomy and evacuation of the abscess or an earlier extension of the 
laminectom}'. 
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The second operation demonstrated the possibility of reaching the theca 
to one side of a graft bridging a laminectomy. This is made easier when 
the graft or grafts are not bedded deeply. It also enabled me to see hoAv 
very strong the graft was— a thick rounded living bridge, covering, protect- 
ing, and completely immobilizing the area of disease and laminectomy. 

Case No. 2.— Male, age 26. Admitted to the Wingfield Orthopcedic Hospital 
on Jan. 24, 1921. 

History. — Injury to back in 1918. Pain in back ever since ; worse since 
July, 1920. Pain in abdomen in August, 1920. Numbness of legs and later loss 
of power in September, 1920. 

X Ray. — Shows considerable destruction of bodies of D.8 and 9, with abscess 
shadoAV. 

Voluntary power: right and left legs, nil. Spasm: right and left legs -f-r- 
Sensation : light touch + ; pinprick diminished belmv 8th dorsal segment. Incon- 
tinence : dilficulting in starting and scarcely aware of act for both urine and fa:ces. 
Reflexes : knee-jerks -f -f ; ankle-jerks + ; clonus (ankle) -f ; plantar, extensor 
(all right and left). General condition very poor. 

March 14, 1921. — Laminectomy. Lamina; of D.V, 8, and 9 removed. Pulsation 
absent till D.7 lamina; removed, then returned at once. Carious material found and 
removed from posterior surface of body of D.8, rvhich appeared widely destroyed, 
and showed considerable respiratory movement. In view of poor general condition, 
graft was postponed. 

May 27. — All muscles acting strongly in right and left legs. Verj' feiv spasms. 

Oct. 10. — Still complaining of pain across chest and to back. (This persisted 
until graft.) 

Nov. 21. — Gra/C Tibial graft from D.4 to D.9 inclusive, bridging laminectomy 
gap. Multiple transverse cuts to adapt graft to kyphos. 

August, 1922 (approx.). — Discharged rvearing spinal support. 

N.B. — Discharged unduly early as he could not stay in hospital owing to very bad 
home conditions of xoife and family. 

Feb. 25-Oct. 22, 1925. — Re-admitted and put on frame for pain in back and 
chest and general ill health. Very bad home conditions. No paraplegic symptoms 
or signs. 

X Rays.— Showed discontinuity of graft opposite D.9 and abscess shadow to 
right of D. 8, 9, and 10. Discharged better and Avearing support. 

N.B. — In my present practice I shoxdd have patched and reinforced the graft. 

Feb. 14, 1929. — ^Re-admitted for pain in back and chest, Aveakness in legs, and 
general ill health. No definite clinical signs of paraplegia. 

X Ray. — Discontinuity of graft, and abscess shadoAv. 

March 5. — Definite paraplegic signs and tendency to incontinence. On plaster 
bed for operation. 

April 22. — Operation. (1) Tavo fresh tibial grafts cut and laid alongside old 
ones on each side oA'er AAdiole length of area ; (2) CostotransA’ersectomy on right side 
begun, but abandoned incomplete oAA’ing to condition of patient. 

May 20. — No improA^ement. Voluntary poAver : right and left legs, nil. Spasm : 
right and left legs -f -f -4. Sensation: beloAv 8th segmental le\’el — . incontinence : 
automatic bladder and rectal action AA'ith no A-oluntary control. Reflexes : knee- 
jerks -f -r -f ; ankle-jerks -f ; plantar, extensor ; clonus (ankle) -f ; abdominals — 
(all right and left). 

May 21. — Coslotransverscctomy. Vertebral end of rib and transA'erse process of 
corresponding A'crtebra opposite kyphos on right side excised and much bone sand 
curetted aAA-ay. No large sequestra. No pus. 

Feb. 17, 1930. — Soundly healed. General condition excellent. VoluntarA’ 
poAver : right and left legs, complete. Spasms : right and left legs, nil. Sensation : 
diminished (but present) beloAv 8th dorsal segmental area. Incontinence : nil. 
Reflexes : abdominals - ; knee-jerks -4 -~ ; ankle-jerks -i- -f ; clonus (tendenev, 
right), left, nil ; plantar, extensor (.all right and left). 
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Comment. — Here the onset of paralj'sis Avas gradual, but liad beeome 
practieally total when the patient w'as admitted to liosjrital some live months 
after the first appearanec of symptoms. Laminectomj’- and later graft resulted 
in restoration of function sufficient for discharge in seventeen months. His 
home circumstances were very difficult, and the strain to which he was 
unavoidably exposed led to recrudescence of activity in his spinal focus. 
Finally paraplegia recurred eight years after his original laminectomy. For 
this he was first re-grafted, and as this with its necessary accompaniment 
of complete immobilization produced no improvement in his condition, costo- 
transversectomy was performed and much tulicreulous material thereby given 
an exit. This has resulted, nine months later, in jrractically complete restor- 
ation of function, the only residual signs now being a slight impairment of 
sensation and increased reflex activity in the lower limbs. 

Case 3.— Male, age 34. Admitted to tVingfield Ortliopicdie Hospital on 
Dee. 14, 1022. 

Histohy. — Pain in baek and along costal margin for eighteen months. Kyphos 
over D,9 and 10. Wassermann, negative. 

X Ray. — Destruction of bodies of D.9 and 10. 

April 20, 1923. — Graft. Single tibial graft applied, long and 1)road, on left .side. 

Sept. 7, 1920. — Re-graft. Re-grafted from D.7 to 11 on right side, owing to 
disease being shown above original graft. 

Dec. 17. — Spinal support applied. 

March 20, 1027. — Discharged home. 

Sept. 12. — Re-admitted, complaining of pain in abdomen and across back since 
May 1. 

Dec. 8. — Drags legs as he walks. Right leg weak. Sensation : ? a little dull 
in right and left legs. Reflexes ; knee-jerks -f -f ; ankle-jerks -f -(- ; clonus 
(ankle) ■+■ ; plantar, left extensor, right ? extensor (all others right and left). 

Dec. 22. — Some diinculty in beginning micturition. 

April 29, 1928. — Back on frame. 

May 7. — Voluntary power: practically nil : can dorsillcxtoes slightly. Spasm ; 
-f-. Reflexes: knee-jerks + + ; clonus (ankle) +; plantar, extensor (all right 
and left) ; abdominals -t- above umbilicus, — below. Incontinence : dilflculty 
in starting better since on frame. 

Maj' 10. — Laminectomy. Spines of D.9, 10. and 11 exposed. Graft most solidly 
fused to spines, cut away with dilflculty with motor-saw, and preserved for re-inser- 
tion. Laminae of D.IO removed. No pulsation of dura. Probe passed downward 
freely, but not upward. Laminae of D.9 remoA’ed. Probe passed again upward 
tapped or ruptured a ? extradural cyst, and liberated a small quantity of turbid 
fluid. Flow did not continue, therefore not cerebrospinal fluid. Pulsation imme- 
diately started. A little more bone then removed in upward direction, and the old 
graft replaced, bridging gap. Operation followed by retention of urine and paralysis 
of both lower limbs of flaccid type, with partial loss of sensation in right leg and 
complete in left leg. 

May 21. — Voluntary power : right and left legs, nil. Spasm : right and left legs, 
nil. Pinprick sensation : right leg, impaired ; left leg, absent. Incontinence: rectal, 
complete ; bladder, drained by catheter tied in and changed twice weekly. Reflexes : 
knee-jerks -f ; ankle-jerks -t- ; clonus — ; plantar, flexor (all right and left) ; 
abdominals upper abdomen -i- , lower abdomen — . 

May 31. — Return of spasticity. Voluntary power: right and left legs, nil. 
Spasm: right and left legs -i-. Sensation: as on May 21. Incontinence: as on 
Maj' 21 . Reflexes : knee-jerks + ; ankle-jerks 4- -f ; plantar extensor (all right and 
left); abdominals as on May 21. 

June 30. — Automatic action of bladder established. No voluntary control. 

Aug. 4. — Both lower limbs definitelj' spastic with increased reflexes ; extensor, 
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plantar. INIoving big toes and constant spasms. Complete ancesthesia and paralysis 
in left leg. Impaired sensation and slight power to move foot and toes in right leg. 
Bladder and rectum ; automatic. No voluntary control. 

Nov. 18. — Able to raise right leg off frame. No other change. 

Jan. 22, 1929. — ^Discharged home at owm request. During last four months the 
patient had curious periodical attacks of pjarexia lasting six to, seven days, the tem- 
perature rising to a peak of 103° or so, and. accompanied by severe headache and 
sweating, but no rigors. No cystitis was present. No important change in neuro- 
logical state occurred. No recovery whatever of voluntary power or sensation in the 
left leg. Was able to raise the right leg and move the foot and toes, and sensation 
in this limb became practically normal. Both legs remained spastic, with spasms 
and increased reflexes and upward-moving big toes. Bladder and rectum’ : automatic,' 
with no voluntary control. 

Comment. — ^This is a case of late paralysis, onset five years after original 
admission. In addition the previous double grafting made laminectomy very 
difficult. This man died eighteen months later in coma. 

Case 4. — ^Male, age 21. 

History.— Pain and stiffness 
in back for six weeks, then fifteen 
days pre^^ously sudden onset of 
acute pain in back followed a 
few hours later by numbness and 
paralysis of legs. He was then 
admitted to the Radcliffe Infirm- 
ary, Oxford, and transferred to 
Wingfield Orthoprcdic Hospital on 
Oct. 29, 1923. 

Voluntary power : right and 
left legs, nil. Spasms : right and 
left legs, nil. Sensation ; complete 
loss below line posterior inferior 
spine, anterior superior spine, mid- 
dle Poupart’s ligament, symphysis 
pubis, right and left. No zone of 
hyperfesthesia. Reflexes : knee- 
jerks — ; ankle-jerks — ; clonus, 
nil ; plantar, nil (all right and left) ; 
abdominals, upper -f, lower — . 

Incontinence of bladder and rectum . 

Sianmary. — Complete flaccid 
paralysis of both lower limbs, with 
loss of sensation and incontinence. 

Oct. 30, 1923. — Laminectomy 
ami graft. Lamina; of D.IO, 11, 
and 12 removed. Pulsation free 
above, none in lower quarter of 
exposed area. After full exposure 
flattened area opposite D.ll filled out, but pulsation never seemed as full as at higher 
level. There uas a prominence of the theca opposite D.ll. *4neurvsm needle passed 
in front of theca at this level failed to find debris. Double lateral tibial graft from 
D.S to upper lumbar, bridging laminectomy gap. 

April 28, 1924. Nephrectomy (right) for pj’elonephritis, with removal of ureter 
containing stone. 

April 15, 1923. Voluntary power ; left leg greatly improved, right leg not so 
good. Spasms : left -r -r (after effort), right -r -r with verv slight provocation. 
Sensation : no tactile sensation below cither knee. IncontinAce f complete. 

VOL. XIX. — KO. 73. 9 



Fio. 123. — Case 1. Skiagram shotting hellott-s-like 
collapse of tlie vertebral body, ttith upper and lower 
discs little affected. 
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Aug. 31. — Walking willi .stick and one ijcr.son’s help. Has to wear urinal, 

Oct. 80. — X rays show the collap.sed vertebra with the intervertebral .space 
above normal and below not obliterated — grafts in po.sition (i'h’g.s. 12.'}, 124). 

Dec. 10, 1927. — Still incontinent and .spastic. 

Feb, 29, 1928. — Walking fairly well. 

Feb. 19, 1930. — Walks with the help of two .sticks quite well, though with .stiff 
spastic type of gait. Voluntary power : practically normal in right and left legs ; 

dorsiflcxion of feet incomplete 
owing to spasm of calf flexors. 
Spasm ; right and left Icgs-f (after 
exertion). Sensation ; dimini.shcd 
though pre.sent below same line as 
before operation (right and left). 
Incontinence : voluntary control 
of bladder and rectum .still not 
complete. Reflexes : knee-jerks 
-f + -f : ankle -jerks -b -f -f ; 
plantar, extensor ; clonus (ankle 
and patella) -f- : abdominals -f + 
(all right and left). 

Comment. — Apparently the 
11th dorsal vertebral body col- 
lapsed suddenly, and, shutting 
up like a pair of bellows, shot its 
semi-fluid contents backwards, 
causing so sudden a compression 
as to produce a traumatic flaccid 
paralysis. The radiogi’am (Fig. 
123) shows the upper and lower 
discs of D.Il in contact. At 
the laminectomy it was clear 
that the theca was still coin- 
j^rcssed between the jjromincnce 
in front and the lamina:. 

Laminectomy and graft was followed by considerable improvement, the 
paraplegia changing to the spastic tyjie, and voluntary power returning suffi- 
ciently to (permit of walking Avith a stick ; but the patient has never recovered 
sufficient activity to resume Avorking life. He still Avalks Avitli a stick Avith 
a stiff spastic gait, is slightly incontinent of urine and ficces, and is liable to 
occasional spasms. 

Case B. — Male, age ? So. Admitted to Wingfield Orthopaidic Hospital on 
Oct. 17, 1923. 

Histoey.— Old tuberculous hip, and had three months’ sanatorium treatment 
in 1917 for haemoptysis ; no tubercle bacilli found in sputum. Pain in back in 
March, 1923, folloAA'cd by development of kyphos. Kyphos D.8 to 12. 

X Ray. — S hoAvs destruction of bodies of D.9 and 10, Avith colIap.se and lateral 
displacement. 

Motor poAver : very spastic. Spasms : + + (right more than left leg). Sensa- 
tion : right leg impaired. Incontinence : bladder distension, impairment of rectal 
sphincter control. Reflexes : knee-jerk.s -f + (right more than left) ; clonus (ankle 
and patella) (right more than left). 

NoA^ 22, 1923. — Laminectomy and graft. Three spines opposite kyphos, together 
Avith tAVO aboA'e and tAvo beloAV, expo.sed. Laminae of three A'crtebras removed. Dura 



Fio. 124 . — Case 4. Skiaamm after laminectomy 
and grafts. 
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pulsated freely in upper part. No pulsation below middle of exposed area. The 
vertebral canal was much narrowed and distorted by double lateral curve so that the 
theca was confined and bad been compressed over a distance of *2 to 3 in. After 
removal of lamina; the compressed area filled out, but pulsation did not return to the 
middle and lower portion. Ridges of bony opening were smoothed and two tibial 
grafts inserted, bridging the laminectomy gap from two spines above to two below. 

July 7, 1924. — Spasms much less. Improving greatly. 

Oct. 1. — Off frame. Spinal support applied. 

April 15, 1925. — Great improvement. Is wearing back splint at night to prevent 
contracture. Balance still poor. Legs still very spastic. Plantar response, flexor. 
Almost complete absence of sensation below knees. Walks with two sticks. 

Feb. 1, 1926. — Re-admitted for pain over graft area. X-ray appearances 
suggested fractures of the grafts. 

Feb. 8. — Operation. Grafted area exposed and inspected. No solution of continu- 
ity in grafts, which appeared firm and sound. Fusiform thickening of bone in centre 
of area possibly due to old fracture. Wound closed without further interference. 

March 3. — Has resumed back support. No pain in back. 

Oct. 30, 1927. — Admitted to Abingdon Sanatorium for some return of adduction 
spasm in legs. X rays showed solution of continuity of graft opposite point of 
maximum tension, but without any separation. Much granulation tissue round 
spine. Costotransversectomy considered. i 

July 9, 1929. — No pain in back. Less spasm in legs. Looking well. 

Feb. 24, 1930, — Walks fairly well, '^but rvith dragging spastic gait. Volun- 
tary power : practically normal. 

Spasms : + occasionally. Reflexes : 
knee-jerks + -h ; ankle-jerks -f- -f ; 
clonus + ; plantar extensor (all 
right and left). Incontinence ; still 
some weakness of bladder control. 

Comment. — In this case also 
the onset was gradual and was 
well marked, though not com- 
plete, at the end of six months, 
the sjnnptoms and signs here 
involving one limb more severely 
than the other. The laminec- 
tomy aird graft was successful 
in relieving the paraplegia, but 
in sixteen months’ time the 
patient was walking with two 
sticks and still spastic. He is 
able to get about with sticks and 
no pain, and has only miiror dis- 
comfort from occasional muscular 
spasm and a slight persistent 
incontinence of urine. This and 
the persistent spasticity of his 
lower limbs debar him from 
leading an active working life. 

Case 0. — Female, age 33. Admitted to Wingfield Orthopredic Hospital on .July 
10, 1924. 

History.- — Previous history of tuberculous glands and pleurisy. Six months' 
history of pain and weakness in back. Tender over small kvphos in mid-dorsal 
region. 



Fig. 125 . — -Case G. Skiagram showing large lon'^o 
absce.s.5 in site of previous co.stotransversectoiny. 
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X Ray, — C aries of body of D.8, angular deformity, and abscess shadow. 

Central nervous system : legs spastic : knee-jerks + + ; plantar, Ilcxor. Signs 
of paraplegia increased. Spasms and tingling of legs became troublesome. 

Oct. 28, 1024. — Costotransvermiomy 0th right rib. Large abscess evacuated. 
Oct. 81. — Now no spasms. 

Nov. 11. — Albee graft. 

Aug. 2, 192.7.— Discharged. 

Nov. 23. — Re-admitted after a fall leading to fracture of graft. 

Nov. 24. — X rays show shadow of large tense abscess (Fig. 125). 

Dec. 15. — lie pair of graft. 
i- Linear transverse fracture found 



Fio. 12G.— Case G. Skiagram showing ciisnppcnr- 
ance of tlio nbsce.ss after reopening of tlio eostotrans- 
versoctomy. 


about middle of graft. New 4 by 
;] in. graft inserted into bed in old 
graft. This was made by a long 
vertical motor-saw cut to the left 
of the centre of the old graft .so 
that with the main part of the 
graft left undisturbed the left side 
of it could be mobilized outwards. 

Itc-npcuing of coHtotraanvcrscc- 
toiiiy. About an ounce of pus and 
three small sequestra with bone 
sand removed. Toilet of wound 
with ether. Wound closed. 

Dee. 22. — Turned. Sutures 
removed, ^^'ounds well healed. 

Jan. 23. 1020. — Turned. 

Wound corresponding to costo- 
transvcrsectomy broken down at 
area size of sixpenee about its 
middle. General condition good. 

Feb. 10. — Turned. Clear fluid, 
one or two drojss only, from sinus, 
otherwise satisfactory. General 
condition very good. 

Jlarch 10. — Off frame. Spinal 
support satisfactory. 

April 5. — X rays show dis- 
appearance of the large abscess 
shadow (Fig. 120). 

April 30. — Discharged. Still 
small sinus. 


May 14. — Seen at home. Doing very well. 

June 8, 1928. — Sinus healed. General condition good. To continue support. 
Sept. 14. — General condition good. Leaving off support with no ill effects. 
March 14, 1930. — Very well. Leading normal aetive life. Voluntary power: 
normal. Spasm : nil. Sensation : normal. Reflexes : knee-jerks + -f ; ankle- 
jerks -f ; plantar, not obtained ; clonus — ; abdominals 4- (all right and left). 
Incontinence : nil. 


Comment. — In this case also there was gradual onset of paraplegic 
sjnnptoms which never became complete. Costotransvcrsectomy led to 
evacuation of a large abscess and resulted in disaj^pearance of the pain and 
muscular spasms. A tibial graft was subsequently inserted, w'hich fractured 
a year later as the result of a fall and necessitated a further ojieration for 
repair of the graft. At the same time the prevertebral abscess was again 
evacuated. Result : paraplegia cured. 
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Case 7. — Female, age 56. Admitted to Wingfield Orthopadic Hospital on 
Aug. 30, 1926, from Royal Berkshire Hospital. 

History. — Ten weeks’ pain in back. Gradual loss of power in legs now complete. 

X Ray%— M uch destruction of D.IO. Spine: kyphosis involving D.9, 10, 11. 

General eondition extremely poor. OEdema of legs. Flaccid paralysis. Right 
knee-jerk, just obtainable. Foot-drop. 

Later.— Knee-jerk + ; ankle-jerk + ; ankle clonus -f ; Babinski present (all 
right and left). Feet oedematous. No impairment of sensation. 

l\Iay 12, 1927 —Laminectomy and graft. Theca not pulsating, pressed on 
backwards by sharp edge of bone in front. Collapsed a few hours after opera- 
tion. Death. 

Comment. — Gradual onset of paralysis becoming complete, at first flaccid, 
later becoming spastic in type. Laminectomy and graft was done, but the 
patient collapsed and died a few hours after operation. This patient was 
56, very feeble, with oedematous legs, and operation was undertaken as a 
forlorn hope and only as the patient was going downhill Avith distress and 
great discomfort. 

Case 8. — Male, age 33. Admitted to Wingfield OrthopEedic Hospital on April 16, 
1929. 

History. — Pensioned from Army in June, 1928, with tuberculosis of the spine. 
Continued to get pain in back at intervals and Avas treated in UniA^ersity College 
Hospital and at OsAA'estry. Leather support fitted at latter. 

In March, 1929, had ‘influenza’, and on getting about again noticed weakness 
and numbness of legs, and difficulty in walking. 

X Ray. — S hoAA's abscess formation at side of extensiA^e caries involving D.IO, 
11, 12, and L.l. 

April 16, 1929. — Voluntary poAA’er : gait spastic. Spasms : A'ery slight and 
occasional. Sensation ; normal. Reflexes : abdominals + ; knee-jerks + + + ; 
ankle-jerks -r ; plantar, extensor; clonus, nil (all right, and left). Incontinence: nil. 

May 21. — Costotransversectomy. Left side opposite centre of diseased area. 
Tuberculous granulomatous tissue and bone sand remoA’ed. Wound sutured. 

June 21. — Graft. Three autogenous tibial grafts used and laid into bed prepared 
as folloAvs : Tavo angled ones on right side slightly OA^erlapping at the convexity of 
the kj'photic curA^e ; one straight one on left side. 

Sept. 13. — Off frame. Spinal support applied. 

Oct. 13. — Began Avalking. 

Noaa 21. — Last seen as out-patient. Voluntary poAA’er : no loss. Spasms : nil. 
Sensation : normal. Reflexes : abdominals -f ; knee-jerks + -f- ; ankle-jerks 4- ; 
plantar, not obtained ; clonus, nil (all right and left). Incontinence: nil. 

Comment. — This is a case of paraplegia appearing late, and, according 
to Madame Sorrel, of the incurable type. Tlie paraplegic signs AA'erc motor 
only. They cleared up completely after costotransA'^ersectomy folloAA'ed by 
grafting one month later. The man is leading an actiA’e life. 

Case 9. — Male, age 6. Admitted to Wingfield Orthopedic Hospital on Dec. 20, 
1928. 

History. — Admitted to Radcliffe Infirmary on Dec. 8. Histor3' of ? tuber- 
culous glands remoA’ed from neck a jear prcA’iouslj'. Weakness of legs and inconti- 
nence. 

X Raa'. — ShoAA’s collapse of D.6 and 7, Aiith abscess shadoAA's. 

Dec. 20, 1928. — No deformit^’^. Slight paraplegia. Some urinarj' incontinence. 
X raj's shoAV disease of D.O and 7 {Fig. 127), 

June 19, 1929. — Voluntarj' poAier : nil. Spasm; -f. Sensation: normal. 
Reflexes: knee-jerks -f- + ; clonus (ankle) -r-r » patella, occasional ; abdominals — ; 
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plantar, extensor (all right and left). Incontinence ; automatic action of bladder 

and rectuin with no voluntary 



control. 

.July 22, ]02 ». — Laminectomy 
and graft. J.,amin:e of D.f! and 7 
removed. Dura bulged baekward, 
but probe jaissed easily up and 
down and laterally. No pus or 
granulomatous tissue seen. Two 
grafts cut from left tibia and 
placed bridging laminectomy gap 
from D.f to D.O, inclusive. 

Fk;. 127. — SUintrrAin showing 
small aiisee.ss shadow. 

Feb. 7. 10 : 50 . — Paraplegia 
persists unchanged. The abscess 
shadow suggested tenseness, so 
costotransvcrscctomy was decided 
upon. 

Feb. 1 0. — Costotransvcrscctomy. 
Grafted area inspected first through 
old incision. Grafts firm and solid, 
so not disturbed. Wound closed. 
Through separate incision vertebral 
end of 7th rib on left side resected. 
This was sullicient to liberate tuber- 
culous pus and granulomatous tissue 
without removal of corresponding 


transverse process. As much debris 
as possible removed with spoon, 
and wound sutured with rubber 
tube drainage for twentj'-four hours 
only. 

Feb. 20. — Wound healed. 
There has been less incontinence 
since the operation. Neurological 
state in other respects unchanged. 

July 17. — There is now com- 
mencing recovery of voluntary 

Fin. 128 . — -Case 9. Skiagram 
taken eight months after n large 
abscess had lieen emptied by 
costotransversectoniy Further 
accumulation of debris is shown. 

power in the muscles of the thigh 
on both sides. 

Oct. 10. — X rays show further 
increase of abscess {Fig. 128). 

Later. — Voluntary power, 
sphincters, and sensation returned. 
Still some partial incontinence. 

Comment. — A ease of para- 
plegia of early onset, and in a 
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child, which’ increased durijig treatment and showed no sign of improvement 
after six months’ immobilization. Laminectomy and costotransversectomy have 
led to a dclaj’^ed but complete motor recover}^ There is still incontinence. 
Presumablj^ earlier operation would have had quicker and better results. 

Further, the radiogram dated Oct. 10, 1930 {Fig. 128), sho%vs a large 
abscess shadow. There has been a further accumulation of debris, indicating 
that it may be advisable to empty the abscess again through the costotrans- 
versectomy wound. Clearly general treatment and immobilization were not 
enough. In such a case one must interfere to relieve the cord from pressure, 
and be prepared to do so again if the signs and symptoms (always including 
radiograms) indicate the need. 

Case 10. — Female, age 2G. Admitted to Wingfield Orthoptedic Hospital on 
Aug. 29, 1929. 

History.— Confined in May, 1929. Since then has had pain in left thigh. 
Recently has noticed a lump in her back and has had difficulty in walking. 


Fig. 129 , — Case 10. Skiagram slioivjng 
large tense abscess. 


Fig. 130 . — Case 10. Skiagram taken after 
laminectomy, grafting, and (a week later) 
costotransver-seetomy. The grafts and dis- 
appearance of the abscess are shown. 




X Ray.— Disease D.ll and 12. Angular kyphos with lateral collapse and large 
abscess shadow {Fig. 129). Early paraplegia. 

Voluntary power : both legs impaired. Ankle clonus present. 

During the next six weeks the paraplegia deepened. 'S'oluntarv power : both 
legs, nil. Spasms : -f -f (right more than left). Reflexes : knee-jAks and ankle- 
jerks normal (right and left); clonus, left -f, right -f -b -f ; plantar, extensor. 
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Sensation : anrcsthesia to light touch over both heels, and impaired sensation on 
dorsum of right foot. Inability to distinguish pinprick over corresponding area. 
Trophic condition round feet : ankles very ocdcinatous, and pressure-sores over 
anresthetic area. Sphincters : normal. 

Oct. 15, 1929. — Lamincctonuj and graft. 

Oet. 22. — Costotransncrsecloinif, 11th L., thus opening large abscess and evacu- 
ating much caseous material and sequestra. SuHiciently good exposure Avithout 
removing transverse process. 

Feb. 8, 1930. — X rays .shoAV disappearance of abscess shadorv (Fig. 130). 

Feb. 22. — Wound soundly healed ; graft firm ; no j)araplcgia. 

Voluntary poAver : still slight AA’cakness in right anterior tibial group, otherAvise 
restored. Spasm : nil. Reflexes : knee- and ankle-jerks, normal ; clonus, — ; 
plantar, indeterminate. Sensation : no sores ; no an:c.sthcsia or hypcncsthcsia. 

March 21. — All muscles haA’e iioav rccoA'cred and are functioning Avell, Avith the 
exception of extensor proprius hallucis. 

May 4. — Back satisfactory : Avalking Avell. Some recoA'crj’’ of extensor proprius 
hallucis. 

Comment. — Rather gradual onset, becoming complete in about tAVO 
months. Laminectomy and graft Avas folloAvcd in a Avcck’s time by costo- 
transA-ersectomy in tliis case. The result has been almost complete recoA'cry 
from paraplegia as early as four months after operation. 

Case 11. — Male, age 34. Admitted to Wingfield Orthoptcdic Hospital on Feb, 1, 
1930. 

History. — Three to four months before admission noticed Aveakness of both 
legs and dragging of right foot. Unable to AA’alk by end of December, 1929, and 
then first noticed difiiculty Avith micturition folloAvcd later by incontinence. Incon- 
tinence of fajces about a month before admission. Complete loss of poAver in legs 
and spasms since December. 

X Ray.— Disease inA'oh'ing D.3, 4, and ti. Abscess shadoAV on left side. 

Feb. 1,1930. — Definite kyphos at Ica'cI of D.3. Voluntary poAver : nil. Spasms: 
-f. Reflexes; knee-jerks -f- ; ankle-jerks -f ; plantar, extensor (moA'ing big 
toe) ; clonus — ; abdominals — (all right and left). Sensation : impaired, but 
not lost to pinprick beloAV line at level of 6th costal cartilage. Incontinence : auto- 
matic action of bladder and rectum, Avith no A'oluntary control. 

Feb. 10. — Lamincctoini/ and graft. Lamina: of D.3, 4, 5 rcmoA’ed. Dura bulged 
backAvard and did not pulsate. Probe passed casilj^ upAvards and doAvnAvards. 
More bone nibbled aAvay on left side, and the probe passed round, Avhen a small 
quantity of caseous debris appeared and AA’as removed. Pulsation Avas not obserA'cd 
to return. Tavo strong tibial grafts inserted on each side, bridging laminectomy gap 
from tAA'o spines aboA'e to tAvo beloAV. 

Feb. 20. — Sensation is noAV normal except for a narroAV band of anpcsthesia 
beloAV line at leA'el of 7th costal cartilage. No return of Amlimtary poAA’cr or sphincter 
control. No change in reflexes. 

June 27. — Can definitely moA’e voluntarily the outer toes on his right foot, and 
something in the outer part of the thigh. The effort initiates Adolent spasms. 

Spasms : scA’ere at times. 

Sensation : patient finds it A'ery difficult to define his sensory reaction at all 
clearly. Undoubtedly he can appreciate pinprick eA'eryAA’here OA'cr his loAA'er 
extremities, though in patches he describes it as ‘dull', and in places — especially the 
soles of the feet — as ‘A'ery sharp’. He is not consistent in these localizations, and 
in fact the reactions do seem to A'ary. There is a pretty constant line of hyper- 
assthesia about an inch above the umbilicus. 

Incontinence : knoAVS definitely AA'hen bladder or rectum is full, and has regained 
a measure of control over sphincter, though this A'aries from day to day. 

Reflexes ; abdominals — ; knee-jerks + 4- ; ankle-jerks + + (right and left) ; 
clonus (ankle), right — , left -f ; plantar, right flexor, left extensor. Examination 
alAvays starts scA'ere spasm. 
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July 11. — Commencing recovery in muscles of thighs and legs. 

Oct. 31. — Further improvement in voluntar}^ pover. Spasms still present. 
Sphincters still only partially under control. 

Comment. — Gradual onset of parajjlegia, taking three to four months to 
Isecome complete. Laminectomj'^ and graft has resulted in restoration of 
sensation to jrraetically normal, and there is commencing return of voluntary 
power in the lower limbs and of control of bladder and rectum. 

Case 12. — Girl, age 15| years. 

History.— In November, 1922, girdle pains associated with gradual loss of 
weight. In September, 1923, dorsal kyphos discovered. Treated in supine position 
til! in June, 1926, she was pronounced cured and allowed up in celluloid jacket. In 
October, 1926, there was X-raj' evidence of further abscess formation. She ivas 
sent to Leysin under Dr. Rollier. In February, 1927, she lost all power and sensation 
in her legs. After about a fortnight of complete paraplegia there is said to have been 
a gradual improvement, but in January, 1930, Rollier reported that the paraplegia 
had regressed. 

Sept. 6, 1930.— Admitted to Wingfield Orthopsedie Hospital. General mid- 
dorsal kj’phosis. Complete motor, sensory, and sphincter loss below D.7. Spasms 
present. 

Sept. 12. — Laminectomy, bone-graft, cosiotransversectomy — finding the theca was 
compressed by an encapsuled protrusion of caseous debris which had pushed its way 
backwards in the left side of the theca. 

Comment. — The following points are noteworthy : — 

1. Early girdle pains, ten months before a diagnosis of spinal cai'ies. 

2. After two years and nine months on her back the patient tvas allowed 
up, but within three months it was evident that the disease was still active. 
She was put on her back again, but in February, 1927 — four years and three 
months after her first symptom.s — complete paraplegia supervened. 

3. This paralysis had persisted ivith temporary improvement for a further 
three years and seven months before any attempt at decompression. 

4. It is a paraplegia- of late onset, but an oiierable cause of pressure ivas 
found. 

5. An operation so late in the course of paraplegia has relatively little 
chance of success. 

TECHNIQUE OF THE COMBINED LAMINECTOMY AND 
GRAFT OPERATION. 

The patient is anesthetized on his frame, or in cases of sharp angular 
kyphos on his plaster bed ; then his turning-case is put on, strapped into 
place, and he is turned {Figs. 131-133). The amesthetist arranges the flannel 
bandages between the anesthetic bars so as to support the patient’s fore- 
head. It is very important for the anesthetist at this stage to make sure 
that there is no edge of the turning-case pressing on the patient’s neck or 
axilla. In this operation, amongst others in which a good deal of the body 
is coi'ered only with sterile towels, we use double towels containing a layer 
of gamgee tissue between them in order to keep the patient warm. 

The incision is slightly to the left side so as to keep the scar away from 
the spinous processes, and in order that the motor-saw may be used unham- 
pered by retractors on the surgeon’s side. The skin and subcutaneous tissue 
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Fio. 131. — Child on frnine. Turning-cnsc being applied. 



Fig. 132. — Child lying on tuming-ense ns for operation. 



Fig. 133. — ^Turning-case fitted with nniesthetio extension. 
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are lifted from the deep fascia and reflected away from the surgeon beyond 
the line of spinous processes ; the skin edges are closelj^ and smoothly 
covered with fine towels. 

Tlien an incision is made on to the apex of each spinous process and 
carried by a dip of the point of the knife through the interspinous ligaments 
over an area covering the three spines of the laminectomy area, two spines 
above, and two below. As the line of processes 
is often deranged by caries, and as it is best 
to make the incision run exactly over the apex 
of each process, it is helpful to define each 
process as the incision reaches it by gripping 
it between the points of a pair of dissecting 
forceps held in the left hand. The motor-saw 
is then taken and tv'o incisions are made into 



each spinous process forwards and slightly out- 

wards, to right and to left. These saw cuts 

are clearly shown on Fig. 134 . They start in 

the knife cut and separate a thick flake of „ . 

1 . 1 .1 Fig. 134. — Showjng motor-sa^v cuts 

bone from the spinous process on each side. into a spinous process. 

When each process has been dealt with in thi.s 

way the saiv is laid aside and an osteotome, Ih in. v'ide, is used to com- 
plete the separation of the lateral flakes of bone from the central part of 
each spinous process, and then to carry these flakes outwards, together with 
the periosteum of the bases of the sjiines and lamina?. I use an osteotome 
very broad so that it cannot possibly get between the lamina?, and sharp so 
that it can be used gently without disturbing the carious centra. Each time 




the osteotome travels oufc- 
ivards the space between it 
and the spinous jirocess is 
packed with gauze, so that 
by the time the upper end is 
reached there is a thick pack- 
ing all the way up that side. 
The other side is then treated 
in the same Avay (Fig. 183). 


It should be said that the 


lamina? are only fully exposed 
where the}'- are to be removed. 


TT... Tie; • r. o . In the case of the two spines 

Eig. 135. — btnte of affairs after reflection of osteo- , i t t t '* i* 

periosteal flaps in the area of the laminectomy. abOVe and beloW, tllC dlS- 

placement of the flake of 
bone and periosteum does not go beyond the base of the spinous process. 

The laminectomy is then done. It is essential to make the laminectomy 
opening of full width and long enough to relieve all the pressure present or 
at all likely to occur. Case 1 is an instance of a laminectomy opening that 
was not long enough, though now I realize that the recurrent paraplegia 
conld and should haA-e been avoided by a costotransversectomy done before, 
or a week after, the laminectomy. I do not think I have ever had to remo\4 
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more than three lamime for Pott’s paraplegia. I do not open the dura, but 
‘seek’ gently round it and sometimes evaeuate a mass of debris from the side 
or the. front of the theca. 

Next comes tlie graft. The length and shape of the grafts required are 
recorded by bending a probe, and two ‘Albcc’ grafts about in. wide arc cut 

from the tibia. These can gener- 
ally be straight. If so, they are 
jnit iir with the periosteal surface 
deep — that is, with the smooth 
limiting membrane turned towards 
the theca. If the spine is straight 
or only moderately kyphotic, this 
gives plenty of clearance at the 
site of the lesion, because the 
grafts arc carried fairly high up 
on the sj-jinous processes above 
and below. If. on the other hand, 
there is much angular curvature, 
one of two methods must be 
used : — 

1. Shaped grafts, to fit the 
angulation. This means using the 
broadest part of the tibia, and not sparing the crest. 

2. Flexible grafts (when a graft of sufficient length and angulation is 
unobtainable), prepared either bj" the earlier method of multiple transverse 
cuts about in. apart on the medullary side of an Albcc graft, and for this 
a very fast running saw is advis- 
able ; or by a technique in which 
one makes a number of parallel 
longitudinal cuts into the tibia 
iV in- or less apart ; after a trans- 
verse cut at each end six or more 
very thin and fairly llexible Albee 
grafts can be lifted from the tibia. 

Three or four of these are used 
on each side like laminated springs 
flexed to fit the angulation and 
firmly fixed to the spinous pro- 
cesses above and below. (I use a 
number of separate leaves. Albee, 
when lecturing at the Orthopsedic 
Section of the Royal Society of 
Medicine in April, 1930, showed a 
lantern slide illustrating a graft 
in which a number of longitudinal 
incisions had been made but in which both ends were solid. In this case 
the range of flexion of the graft must be very small.) 

When the grafts are firmly in place, and one has made sure that there 



Fia. 137. — Showing grafts as supported on spines 
above and below area of Inininectomy. 
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is plenty of space betv;een their deep surface and the theca, the edges of the 
supraspinous ligament, carrying ndth them the lateral flakes of bone from 
eaeh spinous process, are. sewn together over the grafts {Figs. 136-138). Just 
previous to this, if there are one or more prominent spinous processes, they 
are nipped across with bone-cutting forceps and bent under the suture line. 
This makes for comfort and safeguards the skin from pressure. The opera- 
tion is completed by suture of the skin of 
the back and the leg. Then dressings and 
carefully graded laj'^ers of wool are apjflied, 
the frame or plaster bed is laid in position, 
the straps are pulled up, and the patient is 
re-turned. 

After-treatment. — The patieirt remains 
on his frame or plaster bed for three or 
four months. He is turned whenever 
necessary by the method described (the 
routine in all cases of spinal caries), and 
each time the utmost care must be devoted 
to the exact adjustment and soft smooth 
padding of spinal frame or plaster bed. 

Finally I would emphasize three 
things : — 

1. I believe that if laminectomy is to 
be employed for Pott’s paraplegia it should 
always be supplemented by grafting. 

2. Good technique of such grafting is 
vital, for the grafts have to bridge the 
laminectomy opening without absorption, 
and because the strain on grafts in Pott’s 
disease is often, great. Therefore the grafts 
must be strong and be given a vascular and osseous bed or there will be risk 
of their absorption or- fracture. It is for this purpose that I separate from 
each spinous process lateral flakes of bone with their periosteum intact, 
and a good vascular supply from the erector sjiina;. At the end of the 
operation these lie with their raw surfaces in contact with the grafts ; thus 
they provide an almost continuous series of vascular ossific nodes ready to 
vitalize and recolonize the grafts. 

3. The continuous immobilization of the whole spine before, during, and 
after operation. 



Fig. 138. — Diagrammatic coronal 
section of spinous processes and 
graft, with vertebrie and area of 
laminectomy indicated. A, Grafts 
well supported on spines ; B, Area 
of laminectomy. 
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SIALOGRAPHY: ITS TECHNIQUE AND APPLICATIONS. 

By REGINALD T. PAYNE, 

CHIEF ASSISTANT TO A SURGICAL UNIT, ST. BAnTJIOLOMKW’S HOSPITAL, LONDON. 


Sialography is the radiographic demonstration of the ducts of the salivary 
glands by means of the injection of substances opaque to X rays. The 
method is of necessity one of strictly limited apjilieability, yet it may be 
claimed that its use has added to our pathological, diagnostic, and thera- 
peutic knowledge of diseases of the salivary glands. In practice, anatomical 
considerations usually limit the investigation to a study of the ducts of the 
parotid gland, and although it has also been applied to the submaxillary 
gland, it is difficult to believe it can often be of use here. As an opaque 
medium, lipiodol has been found to be the most satisfactory, for owing both 
to its viscositj^ and its non-irritating nature it is less stimulating than the 
opaque bromides and iodides, which tend to be too rapidly ejected. 

Although in the past sialography had often been carried out in the 
cadaver, Barsony,^ writing in 1925, was the first to publish a case report 
where the method had been employed. Using a solution of 20 ]ier cent 
potassium iodide he was able to demonstrate an enormous degree of dilata- 
tion of one parotid duct. This solution, however, gave rise to a considerable 
amount of pain. Of later workers, both Carlstcn- (192G) and Keith® (1928), 
using lipiodol, have each recorded a case. The only record in the literature 
of the method as applied to the submaxillary duct is a scanty communication 
of Wiskovsky’s'^ (1927). 

Indications. — Briefly, sialography will demonstrate abnormalities, dilata- 
tions, and obstructions of the larger and the smaller parotid ducts. It may, 
therefore, give evidence of a positive or negative value. For example, in the 
case of parotid calculi situated in the intraglandular part of the duct, radio- 
graphy is often uncertain, and the employment of sialography may aid in 
exact localization. In the group of cases which fall under the heading of 
recurrent subacute parotitis of non-calculous origin — a condition which is 
usually a recurrent sialodochitis — ^the method may demonstrate certain well- 
defined lesions of the smaller ducts. Fistula cases, though rare in civil 
surgery, often present problems of a diagnostic and surgical nature which 
can at times be solved by sialography. Finally, the method majr be employed 
for its negative value in such cases as true Mikulicz disease. 

Further, it may be pointed out that whilst catheterization of the parotid 
ducts has an established diagnostic value, it is possible that the technique of 
sialography may possess a therapeutic value in the introduction of medicated 
substances into the salivary ducts direct. 

Technique. — Sialography is not a difficult process, but is one requiring 
care and gentleness. From the point of view of the patient it is usually 
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painless, and the use of a local anesthetic has the objection of tending to 
dry up all salivary secretions, thus rendering the entry of the duct more 
difficult. Only in one case [Case 2) was the completion of the injection 
followed by a transient swelling of the gland with some slight discomfort. 
At the end of twenty-four hours or less all the lipiodol has disappeared from 
the parotid ducts. 

Apparatus . — In carrying out the actual injection, home-made apparatus 
consisting of a rubber fountain-pen bulb attached to a short length of glass 
tubing, one end of which is drawn out to a fine point about 1 mm. in diameter, 
is the most satisfactory. It is usually best to have a series of these of 
graduated sizes. The glass tubing may either be straight or bent at a slight 
angle as shown in Fig. 139. The apparatus is sterilized either by boiling or 
by immersion in spirit before use. 
short lengths of fine ureteric cathe- 
ters have both been tried, but the 
former is rather liable to damage 
the delicate structures of the 
parotid duct, and the latter is 
somewhat difficult to introduce. 

Further, it has been found much 
easier to steady in the duct the 
very light apparatus described, 
than to employ either of the other 
methods, which necessitate the 
attachment of a comparatively 
heavy Record syringe. 

The Patient , — ^Before beginning 
the process the patient washes out the mouth with water or a mild anti- 
septic. The orifice of the duct is then sought in the region of the second 
upper molar tooth, and gentle massage of the parotid will usually render it 
patent. If necessary, one or two of the graduated cannulas may be passed 
into it to dilate it slightly. In cases where the duct orifice cannot be iden- 
tified, or where it is impossible to pass even the finest cannula, the patient 
is given a piece of lemon to suck. After this has been done there should be 
no difficulty in localizing the orifice. 

The Injection . — The patient thus prepared lies on his back on the X-ray 
table with his head turned towards the sound side. The apparatus is filled 
with lipiodol, and the catmula introduced into the duct for about half an 
inch. Once in position, the apparatus should be held extremely lightly in 
the hand. The bulb is then squeezed gently for about half a minute to 
force the lipiodol into the ducts. Screening is then carried out, and if the 
injection has been satisfactory, the main duct and the larger branches can 
be identified. If this is the case, the sialogram is taken. The injection 
process is then repeated, to be followed by a further screening and picture. 
As a rule i to 1 c.c. of lipiodol is all that is required. The development of 
pain over the parotid region or swelling of the gland indicates that no more 
lipiodol should be injected. Should these symptoms develop, they can be 
quicklj’- relieved by massage carried out to empty the gland or duct. 


Round-end needles of No. 17 gauge and 



Fig. 139. — ^Type of syringe used for sialography. 
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CASE REPORTS. 

Case 1. — Glandular fistula (rlcht parotid). 


HiSTonv. — E, M. C., a Iiouscniaid, a<j:e 45, altcnrtod .St. IJarlhoIoincw'.s Hospital 
on March 6, 1030, complaining of a profuse discharge of ivatcry Iluid from helow 
the right ear during meals. In 1027 she had been ojicralcd on for two ahscesses 
in the riglit parotid region, one being just in front of the car, and the other over 
the lower part of the mastoid process. The incisions liealed uj) in the course of a 
fetv days. From the history it was impossible to be certain whether these lesions 
were due to suppurative lymphadenitis, or whether they were the result of suppura- 
tive parotitis. In .January. 1020, she started to gel a discharge from the lower 
part of the mastoid scar, which had gradually increased in amount. The discharge 
■was always of a watery nature, and only occurred during meals, but at these times 
it was so profuse as to necessitate the patient's wearing a towel round the neck. 
Mumps had occurred during childhood. 

PiiYSiCAT. Signs. — The posterior sear was situated over the lower part of the 
mastoid process. At its lower end there was a j)in-j)oint ojiening from which saliva 
poured profusely when the patient was given a lemon to suck. The right parotid 

duet ivas normal and secreted 



Fig. 140.— fose 1. Sialogram, Tlio opacity over liio 
upper and posterior part of the second cervical spino 
corresponds to the opening of the fistnfa. 


freely, and no ahnormality could 
be made out in the jiarotid gland 
itself. 

I NviwnoATioNs. — Ordinary 
skiagrams of the right parotid 
region failed to show any evi- 
dence of calculi. Sialography 
was carried out on JIarch 20 to 
determine whether or not there 
was any communication between 
the fistulous track and any par- 
otid duct of appreciable size. 
TJie sialogram (F)‘g. 1-10) shows 
the main duct of tlie gland, the 
larger hranches. and the duc- 
tules, all well filled with lipiodol. 
The site of the fistula is marked 
by the opacity at the upper aud 
])ostcrior part of the second cer- 
vical spine, and there is no com- 
numieation betivecn this and the 
parotid ducts. 


Tkeat.uent. — On IMay 12 

the fistula tvas treated without anaesthesia by means of the electrocautery. The dis- 
charge of saliva ceased in about a week, and tlicre lias been no recurrence since then. 


Comment. — In the usual classification of parotid fistulm into gland and 
duct types, the distinction is one based entirely on topographical anatomy. 
Further, this distinction is one which profoundly affects the surgical principles 
applicable to two types of fistula. The more exact knotvledge, therefore, 
gained hy sialography in showing the relationship between a fistula and the 
parotid ducts has a direct bearing on the question of treatment, especially 
Avhere a so-called glandular type of fistula communicates -with a comparatively 
large duct. 


Case 2. — Recurrent .sufeacute parotitis {riglit.) 

History. — ^R. P., female, age 23, attended St. Bartholomew's Hospital on 
Oct. 10, .1930, complaining of recurrent attacks of .swelling in the right parotid 
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region. The eondition first started in 1927, the swelling always appearing during 
a meal, and once it was present lasting from one to seven days. The longest 
period of freedom from an attack had been six months, but during the past twelve 
months the attacks had been getting much more frequent. When the swelling 
was present it was painful, but not severely so, though at times it had been bad 
enough to make the patient stop eating, and had prevented opening of the mouth 
more than half way. The last attack started on Oct. 6, and the swelling increased a 
little with each meal, to diminish somewhat between meals. It finally cleared up 
on Oct. 10. There had at no time been any discharge into the mouth, though at 
times during the past j^ear there had been a bad taste. At the age of 13 the 
patient had mumps. 

Physical Signs. — No visible swelling of the right parotid region was present. 
On palpation there was a rather ill-defined swelling about an inch in diameter ivith 
its upper limit three-quarters of an inch below the zygoma and at the level of the 
external meatus. The swelling was situated over the masseter, and its fonvard 
limit corresponded to the anterior limit of the muscle. Clinically most of the 
swelling appeared to be rather above the level of the normal parotid duct. The 
orifice of the duct was normal, as 
were the orifices of all the other 
salivary glands. 

Investigations. — Catheteriz- 
ation of the right parotid duct was 
carried out after the patient had 
been given a lemon to suck. The 
saliva which was obtained con- 
tained several elongated shreds of 
highly tenacious mucus. Examin- 
ation of these shreds and also of 
the more fluid part of the saliva, 
by means of a Gram film, showed 
that pus cells were present from 
one to three per field. (The pres- 
ence of pus cells in a catheter 
specimen of saliva is always definite 
evidence of an inflammatory lesion 
of the gland' or ducts.) Skiagrams 
of the right parotid region showed 
no calculi. On Oct. 17 sialography 
was carried out without difficulty. 

Towards the end of the examina- 
tion the patient complained of slight discomfort over the parotid region and there 
was at the same time a little fullness to be made out. The latter had entirely 
cleared up when the patient was seen again at the end of twenty-four hours. The 
sialogram, reproduced in Fig. 141, shows good filling of the parotid duct and its 
branches. In the anterior part of the gland there are in addition minute spherical 
dilatations present towards the terminations of the ductules — suggesting a ‘bron- 
chiectactic' condition. A further interesting feature is that the area where these 
dilatations are present corresponds to the position of the palpable swelling of the 
parotid. 

Comment. — Recurrent subacute parotitis when not associated with tlic 
presence of calculi is invariably due to a mild degree of infection of the 
parotid ducts. The secretion in such cases is excessively mucoid in type, 
and at times plugs of mucus and debris corresponding to the main duct or 
its larger branches may be obtained by massage of the gland or by catheter- 
ization. Normally, parotid secretion is almost free from mucus, but traces 
are derived from glands situated in the larger ducts. In inflammatory 
VOL. XIX. — NO. 73. 10 





Fig. 141. — Cose 2. Sialogram showing the minute 
spherical dilatations towards the termination.s of the 
smaller ducts in the anterior part of the gland. 
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conditions this mucoid secretion is markedly increased, and together with 
pus cells and epithelial cells forms plugs which aetually obstruct the ducts, 
and thus dam back the normal glandular secretion. In the present case the 
recurrent duct obstruction was undoubtedly the factor bringing about the 
dilatation of the smaller ducts in the anterior ]iart of the gland. 

Treatment in such cases should be directed towards the clearing up of 
all possible sources of bucca! infection, and in addition, as a prophylactic 
measure, the patient sliould be shown how to massage the parotid gland and 
its ducts, in order to clear them of tenacious secretion. This should then 
be carried out for about five minutes before and after every meal. 


Case 3. — Parotid caloulu.s (left). 


History. — E. M., age 34, male, clicker, attended St. Bartholomcw'.s Hospital 
on April 14, 1930, complaining of a swelling of the left parotid region and a dis- 
charge into the mouth. In 1927 the patient first began to get a swelling of this 
region which came up during meals and then slowly went array afterwards. On 
the first occasion these symptoms were present for about a fortnight, and ever 
since then at inten'als of a few weeks there had been attacks of a similar nature. 
In August, 1929, the srvelling of the left parotid became very large and painful, 
and at the same time an ulcer developed inside the mouth in the neighbourhood of 
the duct, from which large amounts of foul pus poured. After a week the parotid 
swelling receded. Two weeks later the patient was operated on at Northampton 
General Hospital, for a small residual .swelling near the angle of the jaw. No 
calculus was found and the wound healed by first intention. Ever since that time 
there had been swelling of the gland vith every meal and a eontinual discharge of 
pus into the mouth. 


Physical Signs. — About one inch above and in front of the angle of the jaw 
on the left side there was a slight visible swelling. Palpation revealed a small 
swelling about f in. x in., firm in consistenejy slightly tender, and not fixed to 



Fig. 142. — Case 3. Skiagram showing a 
calculus in the posterior part of the left par- 
otid region. Its position is marked with tho 
white dot. 


adjacent tissues. The duct orifice was red- 
dened and slightl}' ulcerated, and pressure 
over the parotid gave rise to a flow of 
mucopus. 



Fig. 143. — Case 3. Sialogram showing dilatation 
of the main parotid duct and absent filling of the 
branches. Tho position of tho calculus corresponds 
to the ovoid dilatation at tho posterior limit of the 
dilated duct. A certain amount of lipiodol is pre- 
sent in the floor of the mouth. 


I.NVESTiGATiONS. — Ex'amination of a catheter specimen of the pus showed the 
presence of pus cells in very large numbers, and on culture a pure growth of 
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Slapin/lococciis aurciin was obtained. Ordinary skiagrams showed a small calculus 
in the posterior ])art of the gland (Fig. 142). On April 14 sialograjdiy was earned 
out without dillieulty, and in Fig. 143 the marked degree of dilatation of the mam 
parotid duct is shown. At the extreme posterior limit of the duct there is a dense 
ovoid shadow which corresponds to the position of the calculus, and practicallj' no 
lipiodol has got beyond this ])oint. Tlic other interesting feature is that none of 
the smaller duets shows any filling at all. There is a certain amount of lipiodol 
present in the floor of the mouth. 

TiiK.iT.^tKxr. — On April IG a small almost spherical calculus ii mm. in diameter 
was excised from a markedly dilated duct. The wound healed by first intention, 
the discharge of pus into the mouth ceased in about a week, and the patient has 
remained free from .symptoms since then. 

Comment. — ^The points of interest in the investigation of this ease are : 
(1) The degree of dilatation of the main parotid duct; and (2) Tlie absent 
filling of all the branches of the duct. The explanation of the latter is 
probably that the preceding obstructive lesions followed by an acute inflam- 
mation had led to their obliteration. 
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Case 4. — Mikulicz’s disease. 

HiSTOnv. — A. E,, male, age 48, attended St. Bartholomew's Hospital on 
March 12, 1929, complaining of swellings on both sides of the face and neck. 
About Christmas, 1928, the jmtient first noticed 
swellings in the parotid and submaxillary re- 
gions on both sides. Since they aiipcared they 
liave tended gradually to increase in .si’/c, though 
from time to time the patient stated that thej' 
had varied somewhat. There had been no dis- 
comfort, and no disturbance of the general 
health. 

PiiYSicAi. SiGxs. — Both parotid glands 
showed a visible enlargement of moderate 
degree, but did not o%'crstcp the normal anato- 
mical limits. The overlying skin was healthy, 
the consistency firm, and no tenderness was 
present. The submaxillary glands were both 
enlarged to three times the normal size, but 
were otherwise normal. Neither the sublingual 
nor the lacrimal glands showed any enlargement. 

Investigations. — Sialography of the right 
parotid gland was carried out on April 12 and 
showed no abnormality (Fig. 144). Ordinary 
skiagrams of the affected regions showed no 
abnormality. In addition, complete examina- 
tion of the blood, including the Wassermann 
reaction, proved negative. 

Comment. — In this case all the diseases 
known to give rise to Mikulicz’s syndrome 
were excluded, and the condition was re- 
garded as a true example of Mikulicz’s dis- 
ease proper of the non-faniilial type. The sialogram proved in addition that 
this disease is not associated with any gross lesion of the parotid ducts. 
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Fig. 144. — Case 4. Sialogram of right 
parotid in a patient •with Mikulicz’s 
disease proper. 


SUMMARY. 

1. The technique of sialography of the parotid, using lipiodol as a 
medium, is described, and it is shown to be a simple and a safe procedure. 
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2. By means of its application the normality or otherwise of the parotid 
duct and its branches can be demonstrated, and in pathoiogieai conditions 
affecting the gland the information so gained may render diagnosis more 
exact, and consequent treatment more rational. 

3. Four cases are described where sialography has yielded tiseful infor- 
mation. In the first it was possible to demonstrate that a parotid fistula 
was strictly glandular in type ; in the second a pathological dilatation 
of the smaller ducts was shown following recurrent subacute jrarotitis ; in 
the third the markedly dilated condition of the wliole of the parotid duct 
was shown in association with a calculus, together ^\'ith absent filling of the 
smaller ducts ; and in the fourth case the normality of the ducts was demon- 
strated in a case of Mikulicz’s disease. 

My thanks are due to Sir Holburt Waring, to Jlr. L. Bathe Bawling, 
and to Mr. W. Girling Ball for allowing me to record these cases. 
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TWO CASES OF CARCINOMA OF THE SMALL INTESTINE. 

By O. HERBERT WILLIAI^IS, AV. ROBERT AATLLIAMS, 

AND R. HOAVARD AIOLE, 

ROYAl, SOUTIIRIIN llOSPITAI., HVEnrOOL. 

The following cases are reported on account of the interesting contrast which 
they afford. 

Case 1. — Jlale, age 5-1.. The illness commenced with vomiting after the taking 
of rich food three months previously, and in the intervening period the patient had 
vomited everj' second day. AAlien seen liis appetite was poor, he had marked 
flatulence, and a feeling of fullness. His bowels liad been kept regular by medicine. 
He had lost .3 or 4 lb. in weight. 

The only positive finding on examination was slight fullness in the epigastric 
and umbilical regions. Gastric analysis showed nothing abnormal. X-ray exam- 
ination revealed delay in emptying of the stomach, and marked dilatation of 



Fig. 145 . — Case 1. Carcinoma of small intestine. 

the small bowel Avith stasis. X-ray examination, then, pointed to obstruction 
in the ileum. 

At operation the stomach and upper part of the small intestine Avere much 
distended ; half-Avay doAAm the small intestine there AA'as a hard ring stricture causing 
almost complete stenosis (Fig. 145). In the mesentery adjoining the stricture there 
Avere tAvo slightly enlarged glands. There AA-as no eAudence of metastases in other 
Ij’^mphatic glands, in the peritoneum, or in the liA^er. Resection A\'as carried out, 
and the patient made a normal and une\'entful recoA^ery. Six months later he had 
gained 14 lb. in Aveight. 
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Examination of the bowel wall at the site of the strieture revealed an 
adenoeareinoma with eonsiderable hyperplasia of fibrous tissue (Fig. 14G). The 
lymph glands showed no metastatic deposits. 



'Fig. ho. — Cose 1. Adonocareinomn ol small iatestino, sliowing n moio or less normal 
mucous mombrnno overlying the cancerous growtb. 

Case 2. — Male, age 57. The patient came complaining of a swelling above 
the right clavielc which he had noticed for the first time a month previously. He 
had been treated for neuritis, but this pain had largely disappeared. 

Physical examination revealed a mass of enlarged glands in the supraclavicular 
region, and another mass in the right axilla. Hospital treatment was refused. 
A week later the man presented himself again, complaining of increasing pain 
and stiffness, and the glands were larger. Three days later he Avas admitted 
to hospital with several curious additions to his symptoms, a gradually increas- 
ing paralysis of the right side together Avith speech difficulty. Physical exam- 
ination rcA'ealed a right-sided hemiplegia, flaccid in type, retention of urine, 
incontinence of fajces, and a complete motor aphasia. The glands in the supra- 
claAOCular region, liOAveA'er, Avere distinctly smaller. The patient became comatose 
and died. 

At autopsy the jejunal Avail, four feet beloAv the duodenojejunal junction, 
shoAved externally a round flattened pigmented plaque, about an inch and a half in 
diameter. On opening the gut an ulcer Avith necrotic interior and rounded edges 
presented itself, but the lumen of the gut Avas unaltered in diameter (Fig. 147). The 
mesenteric glands near to the ulcer Avere enlarged and partly necrotic. The liver 
Avas large and riddled Avith groAidh, which Avas partly pigmented. The spleen Avas 
also entirely infiltrated Avith metastatic groAArth, the nodules being of varying size, 
and partly pigmented. Both lungs had scattered metastatic deposits, and the 
kidneys also shoAved a few nodules. The glands in the right supraclaA’icular triangle 
shoAved groAVth, and in the occipital lobe of the left cerebral hemisphere there AA'as 
a large area of ncAV groAvth, both necrotic and htemorrhagic. 

Sections of the edge of the primary ulcer (Figs. 148, 149) shoAved a more 
or less normal intact mucous membrane OA'erlying a nodule of cells AA'hose 
character Avas quite unlike that of glandular cells. These cells Avere oauI or 
polyhedral, unequal in size, and of fairly uniform appearance. In places there 
Avas a suggestion of acini, but a suggestion only. The metastases shoAved a 
similar structure. 
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COMMENT. 

Tlie two eases reported afford an interesting contrast in history, sym- 
ptoms. microscopic histology, and malignancy. In the first case symptoms 
had shown themselves over a period of months. Vomiting had been more or 
less constantly present, appetite had been impaired, and the patient had lost 



Fig. 147 . — Case 2. Carcinoma of small intestine. 


weight. The second patient had not suffered any ill health, and presented 
himself only shortly before his death because of the lumps in his neck. He 
did not call attention to his abdomen at all. 

The first patient’s cancer went on to stricture of the small gut Avith 
almost complete blocking. The second case, apart from the small localized 
ulcer, presented no alteration in the lumen of the gut. 

The pathological histologj'' of the first case was a typical A’ery scirrhous 
adenocarcinoma. The histology of the second case suggests that the primarv 
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growth may have arisen in a carcinoid of the jejunal mucous membrane at 
this point. As stated above, no glandular structure was observed, and there 
was a minimum of intercellular tissue. 

The malignancj'' of the two cases also stand.s out in marked eontrast. 



Fig. U8. — Cas^ ?. OarcinomntOGS ohnngo in cnrcinokl (?) Jloro ot less normnl mucous 
inombrnno ovorlics the cnnccrous growtl). 



Fig, 149. — Case 2. High-power view of tho enneor shown in Fig, 148. 

In the first no metastases were discovered. The glands neighbouring the 
growth were not involved. In the second case, though the primary growth 
was so comparatively small, the metastases were widespread, glands, hver, 
spleen, lungs, kidney, and brain all being involved. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 

A TUMOUR OF THE CAROTID BODY. 

By LAURENCE O’SHAUGHNESSY, Omdurmax. 

The patient, a Avell-developcd Sudanese of about 25 years, complained of a. 
swelling in his neck (F?^. 150). He had been conscious of this for many years, 
but a rapid increase in size during the last few months had caused him to seek 
advice. Diagnosis seemed to lie between carotid tumour and 25arotid tumour, 
but the absence of pain and the position of the swelling favoured the former. 

Opeuatiox. — The common carotid arterv was liffatured with cateut, and 
by extending the incision the tumour 
was exposed. It was on the whole 
easily enucleated ; only at its upper 
joole, which extended to the base of 
the skull, was any dinficulty experi- 
enced. Separation from the carotid 
sheath was easily effected, although 
this was a point at which much 
difficulty had been anticipated. The 
wound was closed, and the patient 
made a good j^ost-o^jerative recovery. 

On the following day he was found 
to have a facial paralysis on the side 
of the operation. 

Pathological Report. — ■ I am 
indebted to Dr. E. S. Horgan for 
the following report : — 

“ The tumour was roughly oval 
in shape (15 cm. by 11 cm.), solid 
in consistency, with a well-marked 
fibrous capsule. On section it showed a series of irregular lobulated masses, 
gelatinous in appearance and of a greyish-white colour. In the centre of one 
was a small haemorrhagic area. 

“ Microsco'pical Examination . — ^Low power {Fig. 151) : The general struc- 
ture consisted of solid masses of cells, Avhich in some cases showed an alveolar 
or whorled structure; but such ‘whorls’ were ill-defined, and in many places 
the cells had no definite arrangement. The tumour had undergone extensive 
mucoid degeneration, and large areas consisted of myxomatous tissue with 
islands of tumour cells. 

“ High power {Fig. 152) : The cells varied in shape and size, ranging 
from large polyhedral or spheroidal cells with well-marked granular cytoplasm 



Fic. 150. — -Tumour of the carotid body. 
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to smaller, more darkly staining spindle cells, some of ■which appeared defin- 
itely sarcomatous. There were numerous dilated capillaries present, but they 

appeared to bear no definite rela- 
tion to tlie cell masses. Nor was 
it possible to trace any relation 
between their lining endothelial 
cells and the large spheroidal 
tumour cells. 

“ No pigment could be 
demonstrated in anj' part of 
the tumour. 

“ The long history of growth, 
the close relations with the caro- 
tid slicath, the well-marked en- 
capsulation, and the general 
histological picture would sug- 
gest that this ■vvas a tumour 
arising from the carotid body. 

“ In the past various names 
like ‘perithelioma’ have been 
given to such tumours, but these 
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Fig. 151. — Low power. ( x 05.) 


serve merely to confuse the issue. 
While the genesis and evolu- 
tion of this neoplasm remain 
unknown it seems better to 
avoid labels.” 

Comment. — The mortality of 
this operation is high ; Licini^ 
gives it as 35 per cent. Beavan 
and McCarthy^ consider that 
operation is not justifiable, and 
in their case employed radium 
with success. They state that 
only a small proportion of these 
tumours is malignant, and attri- 
bute the operative mortality 
largely to ligature of the carotid. 
My own experience of carotid 
ligature did not lead me to fear 
its effect, and, in the absence of 
radium, the only treatment for 



Fig. 152. — High power. ( X 230.) 
a rapidly growing tumour was extirpation. 


I am indebted to the Director of the Sudan Medical Service for his 
permission to publish this note. 
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ANTERIOR DISLOCATION OF THE RADIUS AND ITS 

RECURRENCE. 

By C. II. CORBETT, ' 

ASSISTANT SUIiOEON. THE llOVAL INnnjIAIlV. HULL. 


Tiik mechanism producing anterior disloeation of the radial head seems to 
be almost as great a riddle as that of anterior dislocation of both the radius 
and ulna at the elbow. Cohn^ in 1922 found that not much could be added 
to the findings of Colson and Huguic’s work of ncarh^ a century ago, which 
were that anterior dislocation of both bones at the elbow was due to one of 
three causes : (1) Forced fie.xion of the forearm ,• (2) Upper arm fixation and 
turning the forearm round the forearm axis ; and (3) Hjqrerextension of the 
forearm. In the mechanism of anterior dis- 


location of the radial head alone it seems 
probable that one or more of the above 
factors should exist. Cochrane- is of the 
opinion that the second and third factors 
are involved in anterior dislocation of the 
radial head, which is, he considers, due to a 
rotation of the forearm (radius) into pronation 
(i.e.. ‘rotation round the axis of the forearm’ 
— No. 2 of Colson and Huguie’s causes) plus 
hyper extension of the radial head through a 
fulcrum j)roduced by an impinging of the 
rajdius upon the ulna immediately distal to 
the level of the radial tubercle. In the case 
set out below, the factor producing hj^per- 
extension was applied upon the distal end of 
the radius bj" the fall of the body thereupon, 
the arm being in pronation at the time. 
Added to and aiding these two factors, how- 
ever, Avas the position of the forearm at 
right-angle flexion. Thus Ave see in the case 
in question the three factors inAmlved Avere : 
(1) Flexion of the forearm ; (2) Upper arm 
fixation and pronation of the forearm ; and 



Fig. 153. — Fracture of the ulna 
in the upper third with dislocation 
of tlie capitellum (after Helferich), due 
to a force applied at the site of frac- 
ture and continued to produce dislo- 
cation. 


(3) Hyperextension of the radial head through a fulcrum produced by an 
impinging of the radius upon the ulna, probably immediately distal to the 
radial tubercle, and the force being applied by the Aveight of the body falling 
on the distal end of the radius. Thus aa^c find that the general conclusions 
of Colson and Huguie nearly a century ago still hold. 

Thomas’s® vicAv is A^ery different, for in his discussion upon elbow frac- 
tures and dislocations, he says that the mechanism of anterior dislocation of 


the radial head is as folloAvs : “ If the elboAv struck on an underlying stone 
or other such object, and this AA^ere of such size and shape and AA'ere so situated 
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that only the radial head reecived the impact ujion it, wc can easily imagine 
the force driving the radial head into anterior dislocation.” It is clifTioilt to 
imagine the conditions occurring which Thomas lays down for this dislocation 
— indeed, in the ease under review the lioy fell upon the smooth wooden door, 
and thougli this type of dislocation is infrequent, it is common enough to 
suggest that other factors as suggested by Cochrane arc usually at work. 
When one studies, however, the case of dislocation of the radius with frac- 
ture of the ulna, one sees a mechanism {Fig. 153) similar to what Thomas 
imagined might occur — namely, a fall on to the back of the llcxcd fore- 
arm which fractured the ulna at the junction of tlie middle and upper 
third and dislocated the radial head forwards. It must necessarily be an 
infrequent mode of dislocation, as the olecranon is such an cllicicnt barrier 
and guard, 

Scudder^ does not publish his views upon the mechanism of this 
dislocation. 


CASE REPORT. 


H. B., male, age !>. The patient was playing with some other children when 
he slipped upon a wooden iloor and fell with his left arm bent under Jiim, with a 
resultant dislocation of the radial head, his elbow being in flexion, the forearm in 
pronation, and the body falling over the distal end of the forearm. The dislocation 
was reduced by Dr. Kirk of Barton-on-I-Iumber and kept in a •sling for fourteen dap. 
The accident occurred on Oct. 10, 1027. and thereafter with 
trivial injuries there were subsequent rcdisloeations on Jan. 24, 
1928, Oct. 17, 1928, .Nov. 15, 1029. and in January, 10.30. 

Broadly speaking, 'injury to the elbow region due to a com- 
paratively sliglit accident such as a fall occurs in young subjects ; 
even such an unusual accident as anterior dislocation of the 
forearm bones at • the elbow occurs for the most part in subjects 
under IG years of age, and in older people it is usually a very 
severe type of accident (a fall from a height, entanglement in a 
machinery belt, etc.) which causes the condition. 

The boy in question was seen by me at the Surgical Out- 
patients’ Department, Royal Infirmary. Hull, and was admitted 
to the wards on Feb. 13, 1930. It was judged that the orbicular 
ligament was beyond ordinary repair and that a plastic operation 
of some kind was indicated. 

Campbell,^ in 1929, discussing unreduced dislocations at the 
elbow, mentions the lack of particular satisfaction in obtaining 
fascia near the site of the dislocated radius, and ingeniously takes 
a strip of fascia lata, drills a hole in the ulna at the level of the 
radial neck, passes the fascial strip through the hole and around 
the neck, and sutures the orbicular ligament. It is to be doubted 
whether this is a facile procedure in the young subject and 
whether it is altogether necessary. 

OrEKATiON {Figs. 154-157). — In the case under revieiy it was 
considered that, given fascia stout enough for orbicular ligament 
repair and for strengthening of the stretched anterior capsule, 
the radial head should maintain its position, and it was hoped that the procedure 
of transference of part of the lacertus fibrosa (bicipital fascia) would meet the 

case {Fig. 155). . . . , , 

An incision {Fig. 154) was made parallel and external to the bicipital tendon 
and along the outer line of its fascia. The lateral cutaneous nerve was exposed 
and retracted, the cubital vein partially resected and ligated, the deep fascia 



Fig. 154.— The 
lino of incision. 
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divided, and tlic bicipital tendon -with the laccrtus fibrosa defined. Tlie brachio- 
radialis and extensor carpi rndialis longior 'vverc broiiglit into view and retracted, 
and the radial nerve thus exposed was retracted laterally with the above muscles. 
The supinator brevis was cxjjoscd and retracted downwards and outwards, and the 
capsule of the joint and the orbicular ligament were brought into the field. The 
external lateral ligament was defined in tlic lower three-quarters of its extent. The 
orbicular ligament was found torn and was fairlj* widely separated (Fig. l.oC). 

At this stage a suitable strip of the laccrtus fibrosa of about x -J in. was 
taken and .stitched with interriijited silk to the lateral ligament, capsule, and 
orbicular ligament as in Fig. 157. 

SuBSKQUUN'T HiSTOuv. — TIic paticiit’s elbow was maintained extended for a 
week, when light passive movement and massage were inaugurated, and rotation 



Fig. 155. — ^TUo approach to the 
part, with the laccrtus fibrosa 
divided and attached distally. 


Fig. 156. — Diagram 
of separation of the 
orbicular ligament. 



Fig. 157. — Method 
of stitching of fascial 
implant. 


of the forearm was not permitted till a day or two before leaving hospital a 
fortnight later, when he was sent home to be under super\dsion and not allowed 
to use the arm for any but restricted movement for one month. 

The operation was performed on Feb. 14, 1930, and now, April 23, 1031, he 
has a history of being the ‘hope of his side’ at cricket, and has had one or two 
severe falls upon his injured arm without untoward result. 

The lesson of the operation is, that for children at any rate the laccrtus fibrosa 
is an efficient transplant, and it seems probable that the adult laceitus fibrosa 
(bicipital fascia) is strong enough for a like repair. 
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THE SUCCESSFUL REMOVAL OF AN OSTEOMA OF THE 

FRONTAL SINUS. 

By GEORGE ARiMITAGE, Lr.Kns. 
uocKi:Kni.i.i;u 

With reference to my article on osteoma of tlic frontal sinus that ap])earccl 
in the April number of the Bkitisii Joi-knat oi' Sukgkuy, the following 
ease may be of interest. 

Histotiy. — Annie R., age 20, millhancl, was admitted for a swelling in 
the frontal region which had been jirescnt for two years. When first 
noticed it was about the size of a marble, and in the middle of the forehead. 
It had increased gradually and painlessly until admission. There was a hard, 
nodular, fixed, and painless swelling in the mid- frontal region ; it shelved off 
into the skull, but was more distinctly marked off above ; below it reached 
to the supra-orbital ridges on both sides. The vertieal measurement was 
2J- in., the horizontal in. The skin over the tumour was freely movable. 
The patient suffered occasionally from slight headache, and thought the 
swelling might be due to a blow, but could not remember any. 



Fig, 158. — Osteoma of tijo frontnJ sinus : anterior view. {Specimen No, ^*1.831, 
Pathological jShtscinn^ School of ^Icdicincy the Univcrsiiif of Leeds,) ( x 1.) 

Operation (April 29, 1903 — ^the late IMr. Edward Ward). — A frontal 
(lap was turned down and the tumour exposed. It was found to be 
exceedingly hard, and its surface was tuberculatcd. The bone around it 
was chiselled away, and then by means of a Wheelhouse’s elevator it was 
levered out. It was found attached by a small pedicle, which passed down 
into the right infundibulum. During removal the dura mater was slightly 
torn, and was sutured. Iodoform gauze ivas packed down into both frontal 
sinuses. 

The patient was discharged rvell on IMay 16. Fig. 158 shows the 
specimen removed at operation. 
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Hon. D.Sc., D.C.L., LL.D., Regius Professor of Physic in the University of 
Cambridge. Pp. 92 + x. 

Physiology. By John F. Fulton, iM.D., Stirling Professor of Physiology, Yale Univer- 
sity. Pp. 141 -f xvi. Illustrated. 

Professor KRUMiniAAR did well when, as editor, be dedieated this series of Primers 
to Clio, one of the Muses. It was the duty of the nine virgin goddesses to bring to 
the mind of the poet the subjects of ins song ; it was their pleasure to confer upon 
him the gifts of music and grace. Clio in particular was the Muse of History, and 
the Greeks showed her with a scroll in her hands or sitting beside an open chest 
of books. Like Janus, she looked before and after, for with her eight sisters she 
had the gift of prophecy, and told of things to come as well as of things past. 

The five jwimers of the series which have already appeared shotv that the Muse 
was indeed a woman — varinin cl mtiUibilc semper — for the historj^ of medicine has 
many facets. Each facet has been polished by the skilled hands of Mr. Warren 
Dawson, Sir D’Arcy Power, Sir Humphry Roileston, Professor G. W. Corner of the 
University of Rochester, and Professor .John E. Fulton of Yale. The scries therefore 
should be read as a whole, for it is only by doing so that the beauty and interest of 
the story can be adequately appreciated. Each volume is clearlj'^ printed, is of a 
size suitable for the pocket, and is provided with an index. Each, too, is intro- 
ductory to the subject of which it treats, and a bibliography is provided for those 
who wish to learn more. The volumes are published in New York by Paul B. 
Hoeber at a price of one dollar and a half, which is the equivalent in England of 
6s. Cd. There arc more illustrations in the later volumes than in the earlier ones, 
and in future volumes the illustrations might well be even more numerous. It is 
clear that Professor Krumbhaar has chosen the writer of each volume of the series 
with great care, and it is interesting, therefore, to see how each author has treated 
his subject in relation to the whole body of the history of medicine. 

The first volume deals with the ‘Beginnings of Medicine in Egypt and AssjTia’. 
It is rvritten by Mr. Warren R. Dawson, who has already published a larger rvork 
on the same subject under the title Magician and Leech. In the early times, about 
which he Nvrites, Medicine was still allied to Magic, though he traces the history to 
a time in Egypt when specialism had become well established, to a time told of by 
Herodotus when “ some physicians arc for the eyes, others for the head, others for 
the teeth, others for the parts about the belly and others for internal disorders,” 
Cyrus in those days sent to Egypt for a physician, believing that the Egyptians 
had the highest reputation for their skill in the healing art — an opinion endorsed 
by Homer. 

Sir D’Arcy Power has limited himself to medicine in the British Isles, and shows 
how medicine and surgery in England have developed along lines which differ entirely 
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from other countries. Until lately the Slate has been uneonneclcd ■with doctors 
and their affairs, -which had {Gradually developed in the ease of siirf'cry from a rclifrious 
trade jjuiki into a profession. Relapse.s oeenrred from time to time, and advances 
were made by a few uprij'ht men at irregular intervals, but it is oidy in recent years 
that it has been ])ossibIc to unite sun’ery with its sister branch of inner medicine. 
The story is w'cll told, and Sir DWrey lias added ehajilcrs on Xursinj:. on the Medical 
Societies, and on Some Masters of Medicine, taking .lolin Ardernc, William Harvey, 
Thomas Sydenham, William Smeltie. William and John Hunter, Edward .Tenner, 
Dr. Bright, Thomas Addison. Dr. Hodgkin, Sir James Y. .Simpson, Sir William 
Stokes, and Lord Lister as cxamjilcs. 

Dr. George W. Corner has written a thoroughly reliable account of anatomy 
couched in so light a vein that it is eminently suitable for those who have but little 
medical or scientific knowledge. He has taken a wide view of the term ‘anatomy' 
and has not confined himself cither to anthropotomy or to comparative anatomy, 
but deals with histology and embryology. He rlcvotes some wise words to current 
trends in anatomy, and if he is true to the jirineiiiles cmmeialed. the University of 
Rochester will have cause to congratulate itself on having secured his .services as 
Professor of Anatomy. 

Sir Humphry Rollcston devotes a volume to a survey of the history of internal 
medicine, bj' which he means the old-fashioned term ‘jihysic'. ami not the rvhole of 
the healing art. Beginning with .lewish, Hindu, and Chinese mcdieinc. he tells of 
Greek medicine and of the manner in which it is linked with modern medicine. 
He then considers the Renaissance, which witnessed the revival of anatomy, 
physiology, and the application of chemistry and jihysics to the problems of 
medicine ; and lastly he gives a most excellent account of the school at Leyden, 
famous for Hermann Boerhaave, ‘the Dutch Hippocrates'. .\ chapter is devoted 
to the advances made in all directions during the last century, of which the 
present generation arc the fruitful heirs. 

The last volume of the series to appear is devoted to })hysio1ogy, and is written 
by Dr. John P. Fulton, who was until recently a Fellow of Magdalen College, O.vford. 
It is designed perhaps more for medical students than for the general public, but it 
is well illustrated, is well written, and is easy of comjirchension by those Avho only 
have the elements of physiology. Dr. Fulton begins by showing the inllucnee of 
Aristotle and Galen which gave physiology a better start than was obtained by 
anatomy. He then proceeds to consider physiology under the licadings of the 
vascular, the respiratory, and the digestive systems, with a ehajjtcr on the phj-siology 
of the nineteenth century and an excellent acco\mt of the rise and development of 
the teaching laboratories. The epilogue on the trend of modern physiology is of 
especial value, and should be read and reflected upon by all who arc interested in the 
subject of medical education and of the part in it played by the ancillary sciences. 

In conclusion, the publishers arc to be congratulated on the enterprise which 
has led them to launch the series, which is likely to become a success commercially- 
They announce twelve more volumes on the same lines as being in prci)aration, 
and promise other volumes in addition. 


Sir D'Arcy Power : Selected Widtlngs, 1877-1930. Medium Svo. Pp. 308 + x« 
Illustrated. 1931. Oxford : The Clarendon Press. 25s. net. 

Tins volume, forming an anthology of his writings, was presented to Sir D'Arey 
Power by a number of his friends to celebrate his seventy-fifth birthday, Nov. H, 
1930. It contains three surgical and thirteen historical papers out of more than 
six hundred articles and volumes, which have proceeded from his pen. We are sure 
that most readers of this fascinating volume will want to sec more of the remaining 
five hundred and ninety. For besides his eminence as a surgeon there is no one who 
has made the history of medicine in England in the past so thoroughly his own as Sir 
D’Arey, no one who can make Harvey, Hunter, or Arderne so live again before us, 
while he explains their hopes and -work by details which he has gathered from a 
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thousand sources during fifty years of ceaseless study and rvriting. Nothing startles 
the casual reader more than his minute knowledge of very minor actors who raaj' he 
mentioned, for instance, in Ward's Diary. 

The pathos, too, of many of his pieturcs is very great. For instance, take his 
story of Hunter, that “ fierce rude .prophet”, erippled and hindered in his life's Avork 
not only by his poor education and the imperfect science of the time, hut still more 
bv the terrible anginal and cerebral attacks, the result of the syphilitic inoculation 
Avhich he foolishly tried on himself tAventy-six years before his death. 

One of the most pathetic stories in the English language is that of poor Pepys 
detailing month by month the torments he suffered in his Aiork from bad eyestrain, 
probably hypermetropic astigmatism, and his final discourse Avith himself on the 
necessity of at onee stopping his bcloA'cd, his incomparable. Diary. This aabs thirty- 
four years before his death. What a brilliant picture of the RcA’olution Ave ha\'e lost 
by this stoppage ! In our author's hands the accounts of Pepys’ constant break- 
doAA-ns and his efforts to find some kind of glass to relicA’c him become a great tragedy 
the sadness of AA’hich is increased by the reflexion that, though scientific treatment 
Avas then unknoAvn. relief might probably liaA'c been had at once if anything had led 
him to read through a slit aa-IuIc using his glasses. 

If anyone thinks that medical history is A'oid of tragic interest, let him read Sir 
D'Arcy's Ausion of the deaths of AVallacc, Wat Tyler, and the martj’rs at the gate of 
St. BartholomcA\’'s. or CA'cn the story of poor Dr. IlarA-cy in his sixtieth year, riding 
forty miles a day on a mission in Italy and then im]>risoned in a filthy lazaretto and 
attacked by sciatica, as he details his aa'ocs in letters to Lord Feilding and implores 
his help for release. 

In these selected papers avc liaA'c an outline of the story of surgery in England 
from 1300 to 1850 Avith charming sketches of many of the actors. The author begins 
Avith his hero Ardcrnc, and the Dc Aric pJiysicali Avhieh he has since translated and 
edited. But aa’c must go to the Early English Text Society for his delightful biography 
of Arderne and other translations of his AA'orks. 

In discussing the A-arious classes of mediaiA’al medical men he touches on the 
difficult question as to AA-hat surgeons had the title of ‘Magister’, suggesting that, 
besides UniA'crsity graduates, all members of the guild of surgeons enjoyed it, 
but AA’e find this very guild appointing four of their members a year to be Magistri 
or OA-erseers. Still it is possible that the suggestion is correct, and AA'hen late 
on the absurd title ‘ Master ’ Doctor Har\'ey turns up, Ave haA'e to confess almost 
anj'thing seems possible. 

Sir D’Arcy remarks on the unique use of the AA'ord ‘ furlong,’ (p. 44), as a measure 
of time. AVe Avould suggest that it is like the ‘ time of a Paternoster ’ giA’en in sundry 
receipts. Indeed, the Oxford Dictionary, quoting a like phrase from the Miller's 
Tale, says : “ They sitten stille aa'cI a furlong AA'ay ”, and in Tico Cookery Bookes aa'c 
read, “ Let them stonde a furlong AA’ay or tAvo.” On p. 60 he quotes another 
archaic phrase, “ a minute of an hour”, i.c., 60 seconds. 

Again, AA’hile the statement on p. 45 that hospitals had no separate medical 
staff before the sixteenth century may be true in a sense, it is clear that physicians 
Avere AA’ardens in some cases — for example. Dr. Pascal, of Bonona, aa’us Master at 
Preston in 1205, and Dr. Recouchez at Pontefract Hospital. Indeed, at York there 
Avas Ann Medica as a sister, and of course in monasteries there AA’as alAA’ays an 
official Infirmarius. 

It is interesting to learn that the best mediajA’al surgeons AA’ere often itinerant, 
liAung AA’ith the patient till he AA’as cured, and paid partly in cash and partly bj^ an 
annuity. The description of the education of a surgeon under Aficarj’ and his suc- 
cessors is excellent, but Ave Avish that more emphasis had been put on the fact that 
much of the system existed earlier than 1540 ,• thus the Royal Charter of 1462 con- 
firms to the Company of Barbers and Surgeons the right of examining surgeons, 
and their Ordinances in 1529 enforce attendance on the AA’eckly lecture on surgery 
for those on the surgical side. 

In his account of Harvey, Sir D’Arcy suggests as a possible cause of HarA’ey’s 
coming to St. BartholomeAv’s his friendship AA'ith Inigo Jones, aa’Iio Avas born in the 
VOL. .\'ix. — NO. 73. H 
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Hospital precincts and was studying in Italj' at tlic same time that Harvey was there. 
Whether that is so or not, young Harvey after his return married the daughter of 
Dr. Lancelot Bro'nm, and in 3 009 got a royal recommendation and was appointed 
Physician. His service there lasted some forty-three years, hut in the last twelve 
he was often compelled to be absent cither in personal attendance on the king, or 
when sent on a royal mission. The mission in 1030 to Vienna and Italy under 
the Earl of Arundel makes an extraordinary story, the details of which were first 
discovered by Sir D’Arcy. He shows us the embassy making its way through the 
horrors and devastation of the Tliirly Years War, the crowds dying of starvation 
whom they had to relieve, and the freebooters whom they had to fight at e^'ery turn. 
At last they reached Vienna and Prague, and had audiences witli the Emperor, but 
Harvey Avas sent on alone to Venice about some pictures for the king. It Avas on 
this four-hundred mile ride that he aa'us imprisoned at TrcA'iso, but he finally carried 
out his mission, and after a A’isit to Florence and Home rejoined his party in safety. 
The AA’hole forms a striking episode in Harvey's life and a good picture of traA-el at 
the time. It is curious to compare Avith it Nicholas Ferrar's journey OA’cr much 
the same ground tAA'enty years earlier and his detention in a lazaretto. 

The paper on the first part of John Ward's Diriri/ is of A'cry great interest as a 
picture of the Ha'cs and Avork of Willis, LoAver, and other scientific physiologists just 
before the foundation of the Royal Society, an epoch more fruitful and important in 
English medicine than any other till the nineteenth century. The author shoAvs that 
Ward actually records Jolifl'c'.s discoA’cry of the lactcals a year or so before any one 
else published a claim. 

The BradshaAv Lecture on cancer of the tongue Avas Avell Avorthy of inclusion in 
this Amlume. It brings forAA’ard so many facts Avhich arc apt to be OA'crlookcd, and 
attains to some curious results. The lecturer made a remarkable search in ancient 
and mediajA'al literature to find out in AA’hat degree the disease Avas prcA'alent in the 
past. To his surprise he could not find a certain instance of it before the case given 
by Alex. Read in 1635. Since then there has been a huge increase in male patients, 
Avhile in Avomen and animals it remains comparatiA'cly rare as before. After rcA’icAving 
many statistics on this disease and on the co-existence of syphilis and dental caries, 
he concludes that a great predisposing cause of the increase lias been old and inade- 
quately treated syphilis and alcohol. The exciting cause is usually irritation from 
tobacco and in a lesser degree from dental caries, but none of these things Avill produce 
it apart from the presence of the unknoAvn specific cause. 

The history of the Roj^al College of Surgeons of England Avill appeal to cA-eryone 
Avith its amusing accounts of the lectures and the fate of Hunter's Museum, Smollett's 
description of an examination, and its many stories of Abernethy, Blicke, Sheldon, 
and South. 


A Text-Pook of the Surgical Dyspepsias. By A. .1. IVamon, jM.S., M.B., B.Se. (Load), 
F.R.C.S., Surgeon, London Hospital ; Late Hunterian Professor, Roj’nl College of 
Surgeons. Second edition. Demy 8a’o. Pp. 720 -f viii, Avith 280 illustrations in the 
text and 2 plates. 1930. London : EdAA-ard Arnold & Co. 42s. net. 

The second edition of this book presents a clear account of the jjractice of the author 
and his aucaa's on those conditions Avhicli gh'e rise to upper abdominal discomfort. 
As is to be expected, definite and almost dogmatic aocavs are expressed in relation 
to the conditions discussed, and the author’s reasons for holding them are giA'cn. 
We can see and folloAv his line of thought in cA^ery instance, although avc may not 
ahvays be in complete agreement Avith him. Special mention must he made of the 
chapter on the difficult subject of A’isccroptosis. The clinical picture is admirably 
draAvn, the indications for operation are carefully considered, and the conclusion, 
AAdth Avhich most of us Avill agree, is reached that operations are, as a rule, to be 
avoided. It is perhaps unfortunate that there is no mention of operations on the 
abdominal sympathetic, but possibly it is not considered that their results are as 
yet sulTiciently uniform for them to be included in a book of this kind. 

In the chapter on gall-stones it is recommended that cases of acute cholecystitis 
should be operated on Avithout delay. Certainly a Avell reasoned justification is 
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given, but u’o are inclined to think that the dangers of delay are rather exaggerated, 
and tliat llie fact that the normal course for cases allowed to settle down is tranquil 
and not attended by complications is not sufRcicntiy brought out. It rnay be 
sound theoretical I'casoning to compare the gall-bladder with the appendix, but 
jiractical experience shows us that the two viscera do not behave in the same way 
when inflamed. Exjdoration of the common bile-duct from within is advocated in 
every operation on the biliary system. We do not agree with this, as there is no 
doubt that careful palpation from Avithout, rolling the duct between the finger and 
thumb, will reveal not only a stone but even grit to an obserr’er rvho has trained 
himself by always examining the duct in this way. 

The chapters pn the stomach and duodenum are admirable ; they arc lucid and 
complete, and it is only in details that avc can offer any criticism. For example, 
in the description of the operation of gastro-entevostomy, it is stated, “the excess 
of mucosa is not removed as this step appears to increase the likelihood of a gastro- 
jejunal ulcer.” That is a very important statement, and is contrary to the experi- 
ence of nianj' surgeons. To give it without any justification or explanation is not 
enough to make a surgeon who does not believe it even consider it. In discussing 
perforated ulcers it is said that the jiain may be sufficiently severe to cause the 
jiatient to writhe about. We cannot accept this. The typical picture is one in Avhich 
the patient lies absolutely still, in Avhich the breathing is entirely thoracic, and in 
Avhieh it appears as if he is afraid that the slightest movement might cause an 
exacerbation of his sxiffcring. We arc very much in agreement with the opinion 
which is voiced that ojieration should be undertaken at the earliest possible 
moment. To Avait for an improvement after the collapse Avhich is seen in the first 
hour or tAvo is to Avait for something Avhich Avill not occur. The condition of the 
patient and the prognosis become Avorse Avith each succeeding hour. In the treat- 
ment of a perforated ulcer it is said that the fluid which has cscajied should be mopped 
out and that Avhen drainage has been instituted the pelvic tube may be left in 
position for ten days. If it is recognized that this mopping out must only be done 
in the mildest of Avays and that perhaps any solid matter Avhich is seen may be removed, 
then it is harmless. To attempt to clean out the fluid present in anything like a. 
methodical manner is to increase the shock of the operation by a procedure whii-h w 
unjustifiable and unnecessary. The time the tube is left in position is a master of 
opinion, but avc cannot agree that by rotating it each day the danger of ula'watif.n 
into the boAvel can be avoided. 


finds CA’idence of disease in only 4 per cent of eases and that he ordr r-mnvf* ihf. 
appendix in those cases. An appendicectomy does not appre/.-iarJr r.mlonji the 
time taken by the operation, and it is a safeguard for CA’cnnore flic de'.vr.'on- 

meat of an appendicitis. It has been truly said that the only d/.'S/fvannu'r; is i h.at. 
it deriA'es some surgeon of a fee at a future date. * ” 

This is a book Avhich represents A'ery clearly the surgif*! wew ;n r,f d -S' 
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8vo. Pp. 561 + xvi, Avith 123 illuslratio/js Ju * 
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value of immediate stabilization operations for cases of compression fractures or 
other fractures of the spine without cord lesions is not mentioned. 

When the author does leave his narrow j)laslcr pathway to describe operative 
methods, we think that he is confused partly because lie uses complicated devices. 
For example, the open operation for comminulcd fractures of the humerus is dilficult 
either to understand or believe in. Fractured olecranon has to be treated bj’ an 
axial screw — which, of course, will take no hold on the loose cancellous tissue of the 
ulnar shaft — then the limb is to be put iij) in plaster for four weeks ! If an open 
operation is properly done on the olecranon, no splint is rcfiuircd and the patient 
should be back at work in four weeks. The same kind of criticism applies to the 
operation for fractured patella, which has to be ‘jrlastcrcd’ for five weeks. 

We think it deplorable that a modern book on fractures should devote so much 
attention to adhesive traction appliances for leg fractures and so little to transfixion 
pins or the taut wire traction. We do not agree that it is never necessary to do an 
open operation for fractures of the tibia and fibula. As a clear exposition of an 
excellent method the book is good. As a general exposition of the treatment of 
fractures it is too limited to be of any real value. 


Cancer and Race; a Study of the Incidence of Cancer ainone Jew.s. By Maurice 
SoRsnv, JI.D., F.R.C.S.K., Hon. Assistant Surgeon, Ear. Mosc, and Tliro.'it Bcpartincnt, 
London .Icwish Hosjjital, etc. With a Preface bv Lieut. -Col. F. E. Frejiaxti.e, 
M.A., M.D., M.Ch., F.H.C.P., F.R.C.S., D.P.IL. IM.P.. Consulting County Medical Olliecr 
of Health for Hertfordshire. Conducted under the ausj)iccs of the .Icwish Health 
Organization of Great Britain. Demy 8vo. Pj). 120 + xvi. 10:51. London: .Tohn 
Bale, Sons & Danielsson, Ltd. 7s. Cd. net. 

Tins is an interesting short study designed to throw light on the problem of the 
racial factor in the causation of malignant disease. For a long time there exi.sted a 
vague and non-substantiated idea that Jews were immune, or at any rate less liable 
to cancer than non-Jews. This question has been settled once and for all by the 
writer. He shows that Jews as a race neither enjoy an immunity nor suffer from 
a predisposition to cancer, and that as communities they show vagaries towards a 
higher or lower incidence of cancer which arc similar to" the larger communities in 
which they reside. 

The author, however, calls attention to the A'ariation of the incidence of cancer 
of certain organs in Jews, He gives evidence for his belief that the incidence of 
cancer of the penis, the tongue, and buccal cavitj' is lower in Jews than in non-Jews, 
whereas the incidence of cancer of the intestinal tract is higher. He attributes the 
low incidence of cancer of the penis, which is shared by IMohnmmedans, to circum- 
cision, and not to any racial immunity. The low rate of cancer of the tongue he 
believes is connected with the low rate of syphilis among Jews, and the low rate of 
cancer of the uterus to the beneficial rules of sexual hygiene which were imposed 
by the Mosaic Law. No explanation for the high incidence of intestinal cancer is 
given. The conclusion of the argument appears to be that, in the incidence of cancer, 
Jews do not show any specific racial characteristic. 


Le Cancer. By G. Roussv. Second edition. 1929. Pp. 840, with 280 illustrations. 
1929. Paris : Masson et Cie. Fr. 100. 

Tins book forms the second volume of the great system of medicine published under 
the auspices of Roger, Widal, and Teissier. The work represents one of the most 
complete discussions of our present knowledge of tumours available in any language. 
Like so many French books, it suffers from the grave defect of ■ 

is printed on poor paper, and bound in a peculiarly fragile nu i ' ' ’ 

many of the pictures are inset on good art paper and cannot fail to be of great value. 
The book starts with a short introduction to the history of our knowledge of cancer ; 
then a long chapter deals with those agents known to be capable of producing malig- 
nant tumours, and there is here an excellent account of the various forms of cancer 
associated with industrial processes. 
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The section on pathogenesis is short, and contains little more than a resume 
of the various hyimthcscs that liave been puhlisiicd cvcrywiiere. Almost 250 pages 
arc devoted to the pathological anatomy and histology of malignant tumours, and 
here many excellent jihotomicrographs and drawings have been included. Tlie 
English reader may find some diillculty in this section because of the terminology 
used in France. The custom of referring to almost all forms of carcinoma as 
epithelioma is confusing at first, but this is only a temporary difficulty. A particu- 
larly good part of this chapter is tlie description of tumours affecting the nervous 
system. About 150 pages arc devoted to a discussion of the pathological physiology 
of the cancer process, and there probably exists no better description of the natural 
history of the disease. 

Malignant tumours as they occur in the lower animals arc briefly described, 
and there is an excellent dcscrijAion of the cxjicriincntal production of cancer. A 
short blit interesting section is that devoted to the tumours occurring in plants. 
The general symjrtomatolog}’ of malignant tumours is described in detail, as are 
various diagnostic methods. Only about 150 pages arc devoted to the discussion 
of treatment. Individual surgical procedures arc not described, but radiological 
therapy is discussed at some length. 

The last seventy pages of the book arc of great interest as giving statistical 
information of the mortality from cancer in most of the civilized countries. In the 
last few pages the author describes the steps being taken in different countries to 
enlighten the general public as to the nature and prci'cntion of malignant tumours. 

The whole book is a monument to the industry of Professor Roussy and bis two 
collaborators, Dr. Roger Leroux and Dr. Maurice tVolf. 


Ptiyslologie patUologlque chlrurfflcale. Inflammations, Effects des Trauma- 
tlsmes, Keparatlon des Plaies, Greffes, Maladies des Os, des Articulations, 
des Vaisseanx et des Nerfs. By R. Leiucue, Professcur de Clinique chirurgicale 
a la Faculty de Strasbourg ; and A. Poljcaud, Professcur d’Histologie a la Facultd de 
Lyon. Jlcdium Svo. Pp, 212. 1930. Paris: Masson et Cie, Fr. 20. 


Tins little volume, in common with many another work associated rrith Leriche, 
will be found to be not only of interest to those who are trying to correlate recent 
advances in physiology with the problems of surgery, but also a thought-provoking 
stimulus to everyone who is attempting to understand the nature of disease as a 
whole. It is not merely a collection of new facts ; it is more a criticism of commonly 


accepted explanations of certain phenomena in the light of new knowledge, and the 
statement of a fresh point of vieiv. There is scarcely a page in. the book that does 
not call for an exercise of the critical faculty, and time and again the reader is over- 
come either with the delight of seeing some well-known phenomenon in a truer light, 
nr wui. « ■■ desire to argue with the author. It is the product of a fertile mind 


• ■ . ■ ■ ■■ problems with a vision unclouded by preconceived ideas, and is of 

value not only for the thoughts expressed therein, but for the ideas for further 
research which a critical reader may obtain from its study. 

An attempt is made to elucidate the nature of the process of disease ; and in 
the case of diseases of unknown cause it is hoped that by studying their effects 
and expressing the particular tissue reactions in terms of physiology as at present 
understood, the cause may eventuallj'^ be discovered. As the authors state in their 


introduction, the volume is intended to encourage the clinician to attack his problems 
from the standpoint of the experimental pathologist, and the pathologist to study 
disease while function alone is affected and before the stage of structural change 
has been reached. 


Seeing that function is given the most prominent place, it is natural that the 
importance of tissue nutrition .should be stressed, and this gives Leriche the oppor- 
tunity to bring fonvard his favourite subject of vasomotor control. His statement, 
“ It may be said that our physical and psychic existence is nothing but a series of 
vasomotor reactions ” may be regarded as the text and keynote of the whole work ; 
yet one cannot help noting the remarkable success which he records following 
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operative procedures designed to interrupt the paths along which he liclicvcs the 
controlling impulses to travel. 

In a work of such a character it is dinicuU to single out any chapters for special 
praise. Those dealing with inflammation and arthritis are excellent, hut the mo.s-t 
striking arc the sections on bone — especially the mechanism underlying the absorp- 
tion and deposition of bone in pathological states — and on the arteries and veins. 
The way in which changes in the blood-vessels arc linked up with clinical jdienomena, 
and more especially with sensations of pain, is most remarkable. And most astonish- 
ing of all are certain of the methods recommended for the relief of such pain- 
methods the value of which is vouched for by the authors after fifteen years of careful 
research. 

This book is to be heartily commended, not because it is startling and 
unorthodox and entertaining, though it may be considered to jmssess all those attri- 
butes, but because it will be illuminating and give food for thought to all who arc 
interested in advancing the science of surgery. 


Surgical Diagnosis, fiy American authors. Kdilcd by Evahts AmiiiosE Ghaiiam, 
A.B., M.D., Bixhy Professor of Surgerj', .School of Medicine, 'tVashinglon Univcrsily, 
St. Louis, etc. Volume Ilf. Large ,Svo. Pp. lOlU, with .|4(i illustrations. 10,'iO. 
Philadelphia and London : IV. B. Saunders Co. Per set — llirec volumes and index 
volume — £7 30s. 

The first tw'o \'olumes of Surgical Diaguonin were rc\dcwcd in Vol. XVIII, No. 00, 
of this Jouhnal. Volume III is now presented, together with a scjuiratc Desk Index 
Volume, which is a general index to the three volumes. It deals with the surgery 
of the thorax, breast, liver, pancreas, rectum, genito-urinary organs, and nervous 
system. The remarks made previously concerning the first two ajijily equally to 
this volume. It is a useful work of reference for the general iiractitioncr ivlio wishes 
to steer his patient through dilTicult times. 


Tire Metabolism of Tumours. Investigations fi’om the Kalser-Wllhelm Institute 
for Biology, Berlin-Dnhlem. Edited by Orro IVaruuhg, Kaiser-IVilhclm Instilutc 
for Biology, Berlin-Dahiem. Translated from tiic German edition, with accounts of 
additional recent researches, by Frank Dickens, M.A., Ph.D., whole-time worker for 
the Medical Research Council, Courtauld Institute of Biochemistry, Middlesex Hospital, 
London. Demy 8vo. Pp. 327 + xxix. Illustrated. 1930. London : Constable 
& Co. Ltd. 40s. net. 

Tub work of Warburg and his school on the respiratory jiroccsses in living cells, and 
especially in those of tumours, is too well known to need discussion. Much of this 
w'ork is at jtresent too theoretical to be of immediate interest to the practising 
surgeon, but to the research worker on cancer it is of very great interest and imjmrt- 
ance. This translation of the German edition of IVarhurg's collected papers, together 
with a number of recent additions, will be licartily welcomed by all workers concerned 
in cancer research. 


Guy's Hospital Reports. Edited by Arthur F. Hurst, M.D. Vol. LXXXI (Vol. XI 
Fourth Series), No. 1. .Tanuary, 1931. Royal 8vo. Pp. 12C. 1931. London; The 

Lancet Ltd. Annual subscription £2 2s. net; 12s. Od. per issue. 

Tins number contains a symposium on .streptococcal infections, which is similar to 
a symposium on staphylococcal infections aiipcaring in the number for April. 1030. 

Dr. Ryle deals with the natural hi.story, prognosis, and treatment of strejito- 
coccal fever in an article notable for its restraint and sound common sense. Perhaps 
the most valuable part of his article is the review of the various forms of treatment 
which have been keenly advocated by enthusiasts. Of serum therapy he says : 
“ On the ■whole, we must confess that there seems very little evidence in favour of 
the efficacy of scrum therapy. It is A’cry generally employed, and had its effects 
been in any way dramatic there must by now have been a stronger consensus of 
opinion to support it.” Again, his conclusions concerning intravenous medication 
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are worth quoting : “ i\Iercurochrome and other chemical antiseptics by tlie intra- 
venous route arc to be avoided. There is no sound evidence, whether experimental 
or clinical, that they do good. Some of them have undoubted toxic effects. Tlieir 
administration can be distressing to the patient and tlic}' are capable of causing 
disturbing symptoms.'’ 

G. F. Gibberd writes the article on streptococcal puerperal sepsis, and it is 
interesting to note that he too looks with disfavour on methods designed to kill the 
streptococci in the blood-stream. He discusses the place of blood transfusion in 
puerperal streptococcal infection, and defines it as follows ; invaluable as a prophj’- 
laetic measure after haimorrhagc, and as a therapeutic measure nearly always 
good, provided the reaction docs not kill the patient. 

Dr. Mollison describes the streptococcal infections of the throat. ISIr. Layton 
describes h;cmolj'tic streptococci in the mastoid, and Dr. Barber those of the skin, 
while Dr. Knott deals with the streptococci from the standpoint of the bacteriologist. 


BOOK NOTICES. 

{The Editorial Committee achiiowledgc with thanks the receipt of the foUozuing 
volumes. A selection xvill he made from these for review, precedence being 
given to nezo books and to those having the greatest interest for our readers.^ 

Beobachtungen am gebrochenen Knochen. By Dr. C. BAUnn (Kciln a. Rh.). Wiirzburger 
Abhandlungcn Bd. 20, H. 12. Super royal 8vo. Pp. •132-J-J-8, with 12 illustrations, 
1931. Leipzig: Johann Ambrosius Barth. RM. l.CO. 

The Veterinary Journal. Edited by FnEDEniCK Hobdav, C.iM.G., F.R.C.V.S., F.R.S.E., 
Hon. Veterinary Surgeon to H.M. the King. Special surgical number. Royal 8vo. 
Pp. 107-158. Illustrated. Jlarch, 1931. London : Bailliere, Tindall & Co.x. 2s. net. 

Kecent Advances in Radiology. By Peter Kerley, ai.B., B.Ch. (N.U.I.), D.M.R.E. 
(Camb,), Assistant Radiologist, Westminster Hospital. Demy 8vo. Pp. 324 -j- viii, 
with 120 illustrations. 1931. London: J. & A. Churchill. 12s. Gd. net. 

Crippled Children : their Treatment and Orthopedic Nursing. By Earl D. McBride, 
B.S., M.D., F.A.C.S., Instructor in Orthopedic Surgery, University of Oklahama Medical 
School. Large 8vo. Pp. 280, with 159 illustrations. 1931. London : Henry Kimpton. 
15s. net. 

Verlauf der wichtigsten Knochen- und Gelenkerlrrankungen im Rbntgenbilde. Bine 
anschaullche Prognostik. By Privatdozent Dr. mod. Victor Hoffjianx, Oberarzt 
der chirurgischen Universitiitsklinik im Augusta-Hospital zu Koln. English and German 
text. Imperial 8vo. Pp. 2G4 -{- x, with 584 illustrations. 1931. Berlin : Julius 
Springer. Paper covers, RM. GG ; bound, RM. G9.80. 

Die Bakteriologie der Wurmfortsatzentzundung und der appendikularen Peri- 
tonitis. By W. Lour (Magdeburg) and L. Rassfeld (Altona). Royal 8vo. Pp. 
95 -f viii, with 4G illustrations. 1931. Leipzig: Georg Thieme. RM. 12. 

Bbntgendiagnostik der Gallenblase. By Priv.-Doz. Dr. F. Eisler and Dr. G. Kopstein. 
Radiologische praktika Bd. XVII. Super roj'al 8vo. Pp. 153 -f viii, with 151 illus- 
trations. 1931. Lepzig : Georg Thieme, Bound, RM. 18.00. 

Operative Chirurede der Knochenbruche. By Professor Fritz Koxig (Wiirzburg). 
Vol. I. Operationen am frisehen und verschleppten Knochenbruch. Royal 8vo. Pp. 
194 vi, with 200 illustrations. 1931. Berlin : Julius Springer. Paper covers, 
RM. 27 ; bound, RM. 29.80. 

Die Debensvorg'ange im normalen Knorpel und seine Wuoherung bei Akromegalie. 
By .1. Erdiieim, A.O. Professor an der Universitiit Wien. Pathologic und Klinik 
in Einzeldarstellungen, Bd. III. Large 8vo, Pp. IGO -f- viii, with 31 illustrations. 
1931. Berlin and Vienna : Julius Springer. Paper covers, RM. 18 ; bound, RM. 19,00. 

Collected Papers 1904-1929. By Enwix Beer, M.D. (New York). Large 8vo. Pp. 
827 + xii, with 252 illustrations. 1931. New York : Paul B. Hoeber Inc. .?7.50. 

11 A 
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Thomson and Miles' Manual of Sureory. By Ali-.xanih'.k Srir,r.s, M.IJ,. LL.D., F.R.C.S. 
(Ed.), Consulting Surgeon, Rovnl Inlirninry, Edmliurgh ; and I). 1*. D. Wii.Kii;, 
F.R.C.S. (Ed. and Eng.), Professor of Surgerj-. University of Edinburgh. Vol. I. 
General Surgery. Eighth edition. Crown 8vo. Pp. ">74 + xvi, wilh 170 illustmtions. 
1931. London*: Oxford University Press. 12s. Od. net. 

Das Pollersohe Verfahren zum Abformon an Lebondon und Toten .sowle an 
Gegenstanden. By Auuions Poi.i.r.n. Edited by E. B. Pom.i:« and E. Firrsciiun. 
With a Foreword by Prof. Dr. C. von Economo (Vienna), l.argc 8vo. P[). 210 -f xii 
with 120 illustrations. 1931. Berlin and Vienna: Urban & Schwar/.enherg. Paper 
covers, RM, 12; bound, RM. 14. 

Cancer: International Contributions to the Study of Cancer. In honour of .lames 
Ewing. Edited by Fhank E. AnAin, M.D., F.A.C.S., Attending Surgeon to the .Memoriat 
Hospital, New York. Super royal .Svo. Pp. 484 -P xx. with 108 illustrations. 1931. 
London : J. B. Lippincott Co. 4.1s. net. 

Surgery : its Principles and Practice. For Studonts and Practitioners. By 
Astley P. C. AsHiiuit.sT, A.B., M.D., F.A.C.S.. Professor of Clinical .Surgery in the 
University of Pcnnyslvania. I'ourih edition, thorotighly revised, I,:irge Svo. Pp. 
1189 +• xii, with 1003 illustrations and 1.7 eolourcd plates. 1931. London: Henry 
Kimpton. 43s. net. 

La Chirurgia della Innervaztone porlforlca del Slinpattco (Chtrurgla del Dolpre). 
By Prof. Ignazio Scai.oxf. (Milan). Large Svo. Pp. 2.74 -f xvi, with 91 illustrations. 
1931. Milan : Ulrico Hoepli. L. 30, 

Abdominal Pain. By .Joiix Moiitin', Ch.M.. F.H.C..S., Assistant .Surgeon, ,Manehcstcr 
Royal Infirm.nry, etc. With an Introduction hy .1. S. B. .STorronn. M.D., F.H.S., 
Professor of Anatomy, University of Manchester. Medium Svo. Pp. 191 -r ■'■''0 
with 22 illustrations. 1931. Edinburgh; E. A- S. Livingstone. 10s. (!d. net. 

Practical Methods in the Diagnosis and Treatment of Venereal Diseases for 
Medical Practitioners and Students. By David Li-;r.s, D.S.O., .M./\., .M.B.. D.lMlv 
F.R.C.S., M.R.C.P. (E.), Surgeon in Charge of I'cnereal Diseases, Royid Inlirm.ary, 
Edinburgh, etc. IVith an Introduction by Wm. Romarrsox, M.D.. F.R.C.P.. D.P.B.. 
Late Medical Oflicer of Health, lidinhurgli. Crown Svo. Pj), 034 + xx. with 87 illus- 
trations. 1931. Edinburgh: E. A .S. Livingstone. 13s. net. 

L'Osteosynthe.se de.s Os longs. Etude critique, blologlquo et pratique. By C. E. 
CoBNiahEY (Geneva). Preface by Prof. Cu. .li-i.i.iAun. Roy:il Svo. Pp. 422 -f--W' 
rvitU 102 illustrations in the text :md 1(! plates. 1931. Pan's: G. Doiti c( Cie. I'r, "■>. 

Injuries and Sport. A General Guide to the Practitioner. By C. B. IIr.Ai,». C.H.E.. 
M.A., M.D. (Cantab,), M.B.C.P. (Lond.), Physician, wilh charge of Elcetrothcrnpeutir 
Department, Royal Free Hospital, etc. Dc'iny Svo. I’p. 343 -f xxiv, with 389 illus- 
trations. 1931. London ; Humphrey itlilford. O.vfoni I’niversity Press. 2.7s. net. 

Clinical Observations on the Surgical Pathology of Bone. By David M. Gniuo, 

C.M., F.R.C.S.E,, F.R.S.E., Conservator of the Museum of Ihc Boyal College of Surgeons 
of Edinburgh. Large 4to. Pp. 248 + xii, with 224 ilhi.st rations. 1931. Edinburgh: 
Oliver & Boyd, 30s, net. 

Surgery. By S. K. Kkn, L.R.C.S., L.R.C.P. (Edin.), L.R.F.P.S. (Glas.), late State Surgeon, 
Nepal. Vol, III. Surgery and Pathology of Growths, Demy Svo. Pp. 318 -f 
with 56 plates. 1931. Calcutta and Bnrdwan ; The Surgical Edueation Society Ltd- 
Rs. 7/8 per vol. 

Guy's Hospital Reports. Edited by Airruun F. Hvits-r, M.D. Vol. LNXXI (Vol. Nf 
Fourth Series), No. 2. April, 1931. Roj'al Svo. Pp, 127-2.72. Illustrated. I.omion: 
The Lancet Ltd. Annual subscription, £2 2s. net ; 12s. (id. per issue. 

A Textbook of Surgery. By Jons Homans, M.D., Assi.sfant Professor of Surgery. Com- 
piled from Lectures and other writings of v:irious members of the Surgical Department 
of the Harvard Medical School. Royal Svo. Pp, 1195 -f- xii. with .713 iiiust rations- 
1931. London : Baibcre, Tindall & Cox. 40s. net. 

Rbntgenuntersuohung und Strahlenbehnndlung der Spelserbhre. By Dr. .losnr 
Palugyay (Vienna). Handbucli der Rdntgcnkundc, I'ol. III. Royal Svo. Pp- 
•J- xiv. with 224 illustrations. 1031. Vienna : .Tulius Spriimer. Paper covers, RM- 
50 : bound, RM. 59.60. 
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to be taken off ; a fourth to receive and bring back the sharj> instruments ; 
a fifth, to attend the Artist and deliver to him his needles and buttons, restric- 
tive rollers, bolsters, bladder and so soon as possibly may be to stay Avith the 
palm of his hand the medicines applied to the end of the abscissed stump 
that being the duty of the fifth helper and the sixth is the Artist himself that 
dismembereth. Six and not fewer arc the least for the Avork of taking off 
a leg or an arm if it be done in the Avhole or sound part or for taking off 
a member proceeding by a Avound by Gun-shot, done in the lacerated not 
totalljf mortified part. But for the taking off a member in the mortified part 
three persons as assistants may serve, or tAvo for a need, namely one to hold 
the upper part, the other the loAvcr end. Let the surgeon haA'c ready for 
instruments a fit amputating Cerra [saAv]. a Gatlin and a good small incision 
knife, a good jDair of strong scissors and three or four cauterising instruments. 
Let one of the assistants take the upper part of the member, holding it in both 
hands reasonably fast and steady, I mean the Avhole part thereof somcAA'hat 
near unto the unsound part and let the other helper hold the other part. I 
mean the putrid part to be abscissed in his hand Avhilst the .Surgeon himself 
first by circumcising diAude the putrid flesh from the bone doing it somcAs'liat 
near the quick part but not too near it, about an inch full fronr the quick part 
that Avith the Cerra he may come Avithout fear to divide the bone or bones 
asunder Avherc he is sure they arc sphacelated not touching any quick part 
at all Avith his sharp instruments Avhich he may obserA'c the certainer to do, 
if AA'ith a Needle he enquire cautiously. Let him also divide betAvixt the bones 
the parts there being lest by lacerating or tearing Avith the teeth of the Cerra 
he offend, Avhich done let the Artist amputate the bones.” 

Amputation Avas still almost limited to cases of gangrene, for the means 
of arresting haemorrhage Avere crude, difficult, and painful. 

Forty years after Woodall had thus described the operation in general use, 
or perhaps sooner, C. LoAvdham, a DcAmnshire surgeon of Avhom little is knoAvn, 
Avas practising an entirely ncAv method, a flap operation. This Avas adopted 
by his felloAv-countr 3 'man James Yongc, Avho published in 1679, “ A ucav Avay 
of amputation and a speedier conA'enient method of curing stumps than that 
commonly practised, in Avhich (are) dh'crs other useful matters recommended 
to the military Chirurgeon.” The communication took the form of a letter 
addressed to Mr. Thomas Hobbs dated from Plymouth, August 3, 1676, and it 
appeared as pages 108-120 of his pamphlet “ Currus Triumphalis, e Terebintho, 
or an Account of the mam' admirable Vertues of Oleum Terebinthina;.” Thomas 
Hobbs, to AA'hom the letter Avas AA'rittcn, A\'as Lithotomist to St. BartholomeAv’s 
Hospital and Serjeant Surgeon (1687-97) to James II and William and MarA’. 

The manner of the ncAV operation, says Yonge, Avas as folIoAvs, and the 
first hints came “ from a very ingenious brother of ours ]Mr, C. LoAvdham of 
Exeter. The Ligatures and Gripe being made after the common manner you 
are Avith j'our Catlin, or some long incision-knife, to raise (suppose it the Leg) 
a flap of the membranous flesh coA'cring the muscles of the Calf, beginning 
beloAv the place Avhere j'ou intend to make excision and raising it thitherAvard 
of length enough to cover the stump. HaA'ing so done turn it back under the 
hand of him that gripes ; and, as soon as you haA'e scA'ered the member, bring 
this flap of cutaneous flesh over the stump and fasten it to the edges thereof 
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f writs Trium^haliSy eTerehmtho, 

‘ OR AN 

Account of the many, admirable Vertues 

O F 

Oku?n Terehinthms. 

More particularly, of.thcgood cfFedls produced by its 
application to recent Wounds , cfpecially with 
refpc(3: to the of the Veins, and Arte- 

ries, and the no lefs pemicious weepings of the 
Nerves, and Lymphaduds. . • 

Wherein alfo, the common Methods, and Medicaments, 
ufed to reftrain Hmorrbagies, are exarainedj and di- 
vers of them Cenfured. ^ ' 

And laftly, A new Way of Amputation, and a fpeedicr 
convenient Method of curing Stumps, than that com-' 
monly pradifed, is with divers other ufeful matters 
recommended to the Military Chirurgeon , 

In Two Letters; 

The one to his moh Honoured, James Tearfe Elqi Chi- 
rurgeon to His Royal Highncfethc Duke oiYork^^ and 
Chirurgeon General to His Majeftie’s.Navy Royal. ■ 

Tke other, to Mr. Thomas Hobbs, Chirurgeon in London. 


By JAMES. TONGB . - 

LONDON,' 

Printed for J. Martyti, Printer to the 'Royal Sotkty, at 
the Bell in St. P^k/’s Church-yard. KSyp. 
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by four or five strong stitches and, liaving so done, clap a dossil of lint into 
the inferior part, that one passage may be ojjcn for any blood or matter that 
maj'^ lodge between. Then lay on a common Defensative Ext. Bole, Sang. 
Dracon, ]\Iastich, Terra; Sigil. cum alb, ovorum & Aceto and thereto gird it 
close with your cross bandage and other Compresses after the usual manner.” 

The surgical world must have Ijccn ripe for a change from the circular 
amputation. The flap operation soon came into use in England in spite of 
the obscure way in which it had been published. A similar operation was 
practised by Verduyn at Geneva in 1C9G. by Sabourin at Geneva, and by 
Garengeot in Paris, each of whom claimed jrriority. 

Some facts about .Tames Yongc arc still available, for he was a remarkable 
person. Born in 164G, he was the son of .lolui Yongc, a surgeon, and was 
educated at the Plymouth Grammar School until, in IGoG, he was apprenticed 
to Silvester Richmond of Liverpool, who was surgeon to the King’s ship, the 
Constant Wanvick. He was appointed surgeon’s mate to the Montagu, a 
third-rate of 52 guns (formerly the Lime), which was built at Portsmouth in 
1654 by Mr. Tippetts. Samuel Pepys says of it on May 2, IGGl, “ We and our 
wives all to see the ‘i\Iontagu’ which is a fine sliip.” It took part in the 
bombardment of Algiers in 1G62 and was afterwards paid off. Yongc then 
acted as assistant to ai\ apothecary at Wapping for four months, and sub- 
sequently helped his father in practice at Plymouth. In February, 16G3, he 
went to Newfoundland in the Reformation, and visited the west coast of Africa 
in 1664. During a second voyage in 1G65 his .ship was captured by the Dutch, 
and he was kept prisoner at Amsterdam until Se])tcmber, 1666. He then 
returned to Plymouth, where he again practised, but in Se])tember, 16CS, he 
revisited Newfoundland, returned to England, and scttlecl at Plymouth in 
1670. Here he was appointed Surgeon to the Naval Hospital at a salary of 
five shillings a day, and in 1G74 he was Deputy Surgeon General of the Navy. 
He was Mayor of Plymouth in 1694, and in 1702 he came to London and 
presented himself for examination at the Royal College of Physicians, although 
he had long jwactised on the licence of the Bishop of Exeter. Of this examin- 
ation he left an interesting account. It was conducted in Lincoln’s Inn Fields 
at the house of the President, Sir Thomas Millington, and was an ordeal of no 
perfunctory character. “ At four o’clock it began and they held me to it till 
half past five. When they had done they desired me to withdraw and in 4 
minutes called me in and told me they were satisfied with my abilities,” When 
the result had been made known to him, “ We sat two hours drinking good 
ale and claret and talking sometime of news and sometime of art.” He 
corresponded with Robert Hooke, the great experimental philosopher who 
was then Secretary of the Royal Society. Hooke published two of his letters 
in the Lectiones Cutleriance ; the first describing the fatal symptoms caused 
by a bullet swallowed into the lungs is dated 1676 ; the second on May 
5th, 1678, contains his own observations and opinions concerning natural 
fountains and springs. Both are included in Early Science in Oxford, vol. viii, 
published by Mr. R. T. Gunther in 1931. He was elected a Fellow of the 
Royal Society on Nov. 3, 1702, and in 1707 he embalmed the body of Sir 
Clowdisley Shovell, the Admiral -who was washed up half-drowned on the 
beach of Porthellick Cove after his ship, the Association, had been wrecked on 
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the Bishop Rock between Laud’s End and the Scilly Islands. The Admiral 
was found by a woman who allowed him to die for the sake of a valuable 
emerald ring which he was wearing. Yonge died on July 25, 1721, and Avas 
buried in St. Andrew’s Church, Plymouth. 

The flap operation thus introduced soon underwent many modifications. 
The single flap AA-as rejflaced by double flaps, and the method, at first restricted 
to the leg, AA'as extended to the other limbs. Liston and Fergusson AA'ere its 
great adA'oeates in England, Liston being so Avhole-heartedly dcAmted to it 
that in his Elements of Surgcrij he entirely omits mention of the circular ampu- 
tation, though he describes it somcAA'hat grudginglj’^ in his Praetical Surgery. 
Speed Avas of the utmost importance in amputating before the use of anaes- 
thetics, and in the hands of master surgeons like Liston and Fergusson the flap 
operation AA'as a little quicker than the circular am2mtation, though in the 
naA'al and military sei'A'ices, especially AA’hen the operation AA’as required after 
gunshot AA'ounds and the shattering accidents Avhieh Avere not uncommon on 
board shijA, the circular method remained in favour. 

(To he continued) 
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STRANGULATED HERNIA: A REVIEW OF 1487 CASES. 

By CLAUDE FRANKAU, 

ST7RGEON, ST. GEOROE’s IIOSPITAL, LONDON'. 

The case records upon which the subject-matter of this paper is based 
were obtained from a large number of surgical centres for the purpose of a 
eollective investigation instigated by the Association of Surgeons of Great 
Britain and Ireland. 

In the case of inguinal and femoral hernia the criterion of strangulation 
has been the presence of some or all of the symi^toms of absolute constipa- 
tion, pain, and vomiting, and— ??!ore impoHant — evidence at operation of 
some interference with the blood-supply of the contents of the sac. Cases 
of simple obstruction in a hernia without strangulation, eases treated by 
taxis alone, and cases in which the hernia spontaneously reduced under the 
amesthetic have been excluded. In considering umbilical hernia the same 
criterion has been used as far as possible, though some difficulty has been 
experienced in excluding cases in rvhich obstruction I’ather than strangulation 
was present. 


INGUINAL HERNIA. 

The total number of cases under review is 654, of which 581 were in 
males and 73 m females. 

Age Incidence and Mortality . — Table I shows the age incidence and 
mortality at various ages : an exceptionally lai’ge number of cases is recorded 
among infants ; in other respects the incidence conforms Avith the usually 


Table I. — Strangulated Inguinal Hernia. 
Age Incidence and Mortality. 

Males, 581 (70 died). Females, 73 (13 died). 


Teaks j 

Cases 

Deaths 

0-2* 

38 

2 

2-5 

7 

0 

0-10 

5 

0 

11-20 

27 

1 

21-30 

00 

1 2 

31-40 

54 

2 

41-50 

100 

7 

51-00 

i 124 

23 

01-70 

i 142 

23 

71-80 

j 75 

17 

Over SOf 

1 

0 


® Youngest, 7 Oays (ilietl). t Oldest, years (recovered). 


accepted figures — the greater 
number occurring in the periods 
after 40. The mortalit}^ rises 
steadily with increasing age, and 
among women (17-8 per cent) is 
considerably higher than among 
men (12'0 per cent). 

Special Types of Hernia. — The 
types of hernia met Avith AA'ere as 
folloAVR : oblique 636, direct IS ; 
of these, 31 were recurrent hernire 
(oblique 27, direct 4), and of the 
recurrences one direct liernia 
strangulated on its fourth recur- 
rence, haAung been strangulated 
tAATce before. In one case the 
patient, an infant, had a bilateral 
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strangulated oblique inguinal hernia, and in one ease in addition to the strangu- 
lation of an inguinal hernia a similar condition was ]>resent in a femoral hernia. 

Duration. — In G21 eases in which this information was recorded the 
duration of the hernia before strangulation was as follows ; Less than one 
year, G3 (including 31 infants of less than one year) ; more than one year, 
491 ; strangulation was the first sign of the presence of a hernia in GT. 
Primary strangulation, although slightly more common in the third and fourth 
decades, occurred in patients of all ages except in infants. 

27/e duration of ,si/mpto?n.st before operation i.s .shown in Table II, together 
with the death-rate for the various periods of time. It will be seen that, 
apart from medical complications and accidents, the mortality in the first 
twenty-four houns is comparatively low, but that after this period a rapid 
rise in death-rate obtains. Of 

the 20 deatlis occurring in the yWe //.— S tuangci.atko Ingcixai. IlEnxiA. 
first three periods (up to eighteen 
hours), 12 died from conditions 
consequent on or aggravated by 
the operation, and not as an 
immediate result of the strangu- 
lation, the cause of death in 
these eases being : Pneumonia 
4, cardiac lesion 2, ur/cmia 2, 
hffimatemesis 1, embolism 1, 
chloroform 2. 

Symptoms. — The symptoms 
noted in detail in GOG case sheets 
shoAv no remarkable feature : 
pain, vo77iiting, and constipation 
were noted in 424 cases ; pam 
alone or pain and constipation 
in 168 cases, of which 34 were 
instances of strangulated omen- 
tum only. Pc7’siste7it vo7niling 
as the sole symptom rvas noted 
in 14 cases, including 3 of strangulated intestine in infants, 3 of strangulated 
omentum in adults, and 4 of strangulation of large intestine or ciecum. 

In 20 eases definite stc7-coraceo7is voniiiing was recorded, and of these no 
fewer than 15 recovered after operation : this appears to cast some doubt 
on the statement, so frequently made, that stercoraceous A'omiting is always 
a presage of a fatal issue in cases of intestinal obstruction. 

A grave degree of shock was noted in 6 cases — all in young men in rvhom 
the hernia had come doAvn for the first time and presumably due to the sudden 
stretching of the sensitive parietal peritoneum at the neck of the sac. 

Site of Strangulation and Contents of Sac. — The site at A^arious ages is 
indicated in Table III : the comparatiA'-e frequency of strangulation at the 
external ring in infants and the gradual increase of frequency of this site 
AA'ith advancing years is notcAA'orthy. Besides those recorded in the table, 
in 5 cases strangulation resulted from the presence of a band Avithin the sac. 


Dckatiox or Symi’toms nmmiiE 

OcKUATIOX, AA'ITH DEATUS. 


Ul'IlATION j 

1 

DKATllS 

Hours 

0-0 

32.5 

4 

7-32 

140 

13 

la-lB 

.35 

5 

10-2}- 

104 1 

5 

25-30 

19 

0 

n.iys 

O 

01 

10 

.3 

20 

S 

4 

.30 

; 12 

5 

D 

4 

0 

3 

0 

7 

5 

1 

8 ; 

1 

0 

M- j 

2 i 

1 

Duration not stated i 

80 { 

1 10 

Total .. i 

054 1 

83 
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The contents of the sac are given in Table IV, which is self-explanatory. 

One case alone calls for com- 


Tahlc III. — Stbangulated Inguinal Hernia, 
Site of Strangulation in 497 Cases. 


AGE 

Neck or Sac 

EXTKUN’A l 
Ring 

0-2 

17 

17 

2-10 

3 

1 

11-20 

27 

0 

21-30 

47 

0 

31-40 

25 

11 

41-50 

70 

7 

51-60 

78 

15 

01-70 

74 

18 

71-80 

49 

1C 

Over 80 

11 

5 

Total .. 

401 

96 


ment, that of a child aged 3 
months, where the contents of 
the sac was strangulated omen- 
tum only. 

Unusual Types. — Unusual 
tyjies of hernia occurring in the 
total series of 654 cases were 
as follows : — 

1. Interstitial hernia : 6 

cases (0'9 per cent). In 3 cases 
the testis was imperfectly de- 
scended and in 2 it was normal. 
The remaining case occurred in 
a woman. (The site of strangu- 
lation in these cases was in the 
secondar}' sac.) All recovered. 

2. Littre's* hernia : 4 cases 


(0-6 jDer cent). In one instance the jMeckers diverticulum was resected, in 
the others it was replaced without treatment. All recovered. 


Table IV. — Str.a.ngulated Inguinal Hernia. Contents of Sac, 


Small intestine . . . . . . . . 433 

Small intestine and omentum . . . . Cl 

Small intestine and caicum and appendix . . 1 

Small intestine and appendix . . . . 3 

Small intestine and sigmoid . . . . 2 

Small intestine and uterus . . . . 1 

Small intestine and bladder . . . . C 

Large intestine . . . . . . . . 0 

Large intestine and omentum . . . . 9 

Caecum and appendix . . . . . . 17 

Appendix . , . . . . . . 1 

Appendix and omentum . , . . . . 1 

Omentum only . . . . . . . . 41 

jMeckel’s diverticulum . . . . . . 4 

Uterus . . . . . . . . . . 1 

Appendix epiploiea . . . . . . 1 

Sliding hernia of caecum . . . . . . 8 

Contents of sac not recorded . . . . 58 


3. Richter's hernia : 15 cases (2-2 per cent). Of these, 6 were treated 

simple herniotomy and all recovered ; 3 required local repair to the 
strangulated gut in addition — of these, 2 recovered and 1 died ; 1 case was 
treated by enterostomy and subsequent resection with success. In 2 cases a 
primarj'^ resection was successfully performed. In 3 the abdomen was opened 
for the treatment of intestinal obstruction of undiagnosed cause, with 2 deaths. 

*Tliis type of hernia was first described by Alexis L.Littre (b. 1058) in a paper entitled 
“Observation sur une nouvelle Esp&ce de Hernie” published in 1700 (Mem. de VAcad. roy. 
dcs Sci., Paris, 1700). There is no justification for the addition of an accent on the terminal e 
of this distinguished surgeon’s name, although this error has been continued in countless 
text-hooks and articles during the last hundred years. 
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4. Maijdr.-i hernia : 4 eases (O-G ]icr cent), with .‘3 recoveries. Resection 
of tiic re-entering loop was required in one patient, wlio survived. 

5. lieduction^ cn masse : 4 cases (0-G ])cr cent) were reported, witli 3 
deaths. In all eases a reseetion liad to be performed. 

Operations. — In Table V details are given of the operations performed 
in G51 out of the G54 eases under review : 3 patients died before any 
operation could be undertaken. 


Table T'. — SruANGUi.vrr.n IxcuiN'Ai. Hkunia. Dktaii.s 

or 

OpI'-UATIONS 

PinUOll.AIKD. 



Cap!:s 

J)i;atiis 

llcrniolomy Avithout. sjiccinl operatiA'c treatmcnl, to bowel 

578 

40 

Herniotomy Avitli prceiiutionary liitcral anastomosis 

o 

0 

Herniotomy Avith doubtful gut left unredueed .. 

o 

1 

PrimarA* drainage of gangrenous loop .. 

10 

7 

Local repair of damaged bowel Avail . . 

15 

4 

Local repair of damaged bowel Avail . Avitli lateral anasto- 
mosis 

1 

0 

Primary resection of gangrenous boAA'cl 

:io 

14 

Primary resection of gangrenous boAA'el AA'itb temporary 
enterostomy.. 

n 

2 

Laparotomy for reduction ot masse . . ' 

4 

3 

Laparotomy for undiagnosed Richter's Jiernia . . 

a 

2 

Laparotomy for double hernia, the side strangulated being 
in doubt . . 

2 

1 

Local drainage of abscess in sac 

1 

0 

Died before operation coidd be undertaken 

3 

3 

Total 

054 

83 


Secondary enterostomy was atso performed subsequent to tlie initial opera- 
tion in 4 cases, witli 1} deaths. 

Among the 37S cases of simple herniotomi/ where no speeial treatment 
of the affected bowel was necessary the following points are of interest : — 

1. The Omentum. — Congested, strangulated, or adherent omentum was 
removed in 69 cases with no ill effect or subsequent complication. The risks 
of spreading thrombosis, haemorrhage, or necrosis after this proceeding appear 
to be minimal. 

2. The Testicle. — In 24 cases a testicle was removed — in 15 instances 
because it was imperfectly descended, and in 9 owing to damage to the blood- 
supply. One im 2 rerfectly descended testicle Avas grafted into the patient 
after removal. 

3. The Bladder. — Accidental injury to the bladder occurred on 3 occa- 
sions : in each the injury Avas detected at the time and suitably treated AAuth 
success. No case of undiagnosed injury to the bladder is recorded. 

4. Operation on the Wrong Side. — In one case, of a man AAuth a large 
tense hydrocele filled Avith altered blood on one side and a small strangulated 
hernia on the other, the hydrocele Avas exjDlored under the impression that 
it Avas a strangulated hernia and AA-as the cause of the symptoms. The 
patient’s condition did not alloAV of any further operation and he died. 

5. Reduction en Masse at the Time of Operation. — This accident occurred 
in one case — it Avas not detected — ^AAuth a fatal result. 

6. F cecal Fistula . — In one case a fa;cal fistula deA'^elojred at the site of 
the herniotomy AA'ound ; this closed sijohtaneously. 
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7. Internal Strangulation. — In 2 cases internal strangulation by a band 
occurred on the sixth and tenth days respectively after the original operation. 
This condition was successfully relieved b}'^ laparotomj^ in one case. 

In considering the 73 eases in which something more than a simple 
herniotomy was required it will be seen that enterostomy, whether primary, 
secondary, or precautionary (as after excision), is associated with a very high 
mortality, as must be the case in dealing with desperate conditions. It 
would, however, appear possible that more cases could be saved if a tem- 
porary enterostom}^ a foot or more above the site of strangulation, were 
performed more frequently as a primary measure in cases showing consider- 
able distension of the intestine, and also if a similar method were adopted 
as an additional measure in cases unfit for resection and treated hitherto by 
simple drainage of the gangrenous loop. 

Of the enterostomy operations, one, a secondary enterostomy, is of par- 
ticular interest. The patient, an infant of 2 montlis, came under treatment 
for bilateral strangulated hernia ; a double herniotomy was performed with 
success, but unfortunately on the fourth day the hernia recurred on the 
right side and again strangulated. The child’s condition being desperate, 
an enterostomy was performed by means of cautery puncture of the scrotal 
contents, the manoeuvre being based on the practice in vogue among certain 
native tribes. The child recovered. 

Little comment is required concerning the other operations performed : 
the cases of resection will be considered later in the paper together with 
those necessitated in the treatment of other forms of hernia. 

It is of interest to note that where a simple herniotomy alone was neces- 
sary the mortality was 7-9 per cent, Avhereas as soon as any further method 
of treatment was required owing to injury to the boAvel wall, etc., the 
mortalitj'- rose to slightly OAmr 50 per cent. 

The Cause of Death. — The cause of death in the 83 fatal cases can be 
fairly dhdded into tAvo groups : (1 ) Causes directly consequent on the 

condition for Avhich the operation Avas performed ; (2) Causes due to com- 
plications AAdiich may folloAA" any operation or due to intercurrent maladies. 

In Group 1 the folloAA'ing causes of death Avere noted 


Ileus . . , . . . G 

Toxffimia . . . . . . 17 

Peritonitis . . . . . . 13 

Shoek . . . . . . 18 

Cause not definitely stated . . 5 


59 


12 

0 
U 

1 
2 
1 
3 


24 

The gross mortality for the 654 cases under retdeAV Avas 12-6 per cent. 


In Group 2 deaths Avere assigned as folloAA^s 


Pneumonia . . 
Bronehitis . . 
Cardiae lesions 
Ursemia 
Hajmatemesis 
Pulmonary embolism 
Anesthetic . . 
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FEMORAL HERNIA. 

Case records Merc recei\'cd of GSO patients, of M-liom 144 were males and 
53G females. 

Age Incidence and Mortality. 2'ablc VI. — Stuangui,atj;» Fioiohai. Hehnia. 
— Tabic T1 sliOM's tlie age inci- ivcnJES'ci: Avn Moutaeitv in’ Age. 


A'l.AI!.- 

! t’.vsirs 

i 

niAT!!."! 

n-20* ' 

0 

0 

21-30 

29 

2 

31-10 

77 ! 

3 

41 -.50 

120 

9 

.51 -GO 

1.55 

15 

Gl-70 

194 

37 

71-80 

77 I 

Ui 

Over SOf 

IG 

C 

Tolal .. 

CSO 

i 

1 SS 

1 


i'oiiiipcst. 12 (rccovcrcxi). f Oldest, SG (recovered). 


Age Incidence and Mortality. I'abic VI. — Stuangueaticp Fi;moi!Ai, Hehnia. 
— Tabic T1 slioivs tlie age inci- ivcmES’CE avd Moutaeitv in’ Age. 

deuce and mortality at various nii, (aa died). Females, .130 (r,r> died). 

ages : the rise in mortality Avith — — - — — . 

age is practically the same as in y,;.,!!.- t-.vsi.s wat!!.-; 

inguinal hernia, but the mortal- — 

ity among men is in the case of n-‘>o* o i o 

femoral hernia far higher than 2 n 1 2 

in Avomen (males 22’0 per cent, m-to 77 j 3 

females 10-2 per cent), Avhercas .Ailao lii.'A 15 

the reverse applied in inguinal (!i-70 lOt 37 

hernia. 11 

Duration. — In IS eases the 

hernia Avhen strangulated liad Toial .. cso | ss 

recurred after a former opera- ! 

tion, and in 2 instances an = Voimpcst. 12 (rccovercxl). t OWest, SG (recovered), 

operation for strangulation had 

been performed prcA’iously. 2'Iic duration of the hernia prior to strangulation 

Avas recorded in 550 cases ; in 
Table F//.~Sthan’gueated Femoiial Hehnia. S4 patients it had been present 
Dl’katio.v of Sv.MPTO.Ais, AviTii DEATHS. for Icss than one A’ear : in 358 

... foc moi’C tlion oiic yeai', and in 

i)fii.OTON tAsi:.-; ])K.vTii.s 108 strangulation Avas the first 

. V sigU Of tllC prCSeilCe Of 3 llCmia. 

o-'c'* 58 3 Table VII is shoAi’ii the 

"i- 3 duration of synqHoms before 

jglol 1)4 1 operation and the death-rate for 

25-3G 24 12 the A’arious periods of time. 

^ Here also, as in inguinal hernia, 

3 79 jg the mortalit}^ is Ioav for the first 

4 49 8 tAventy-four hours and then rises 

g ^ rapidly. It Avill be obser\red 

7 24 ' 5 tli3t in a A’ery much larger 

^ 3 2 number of cases than in inguinal 

! 4 1 hernia the symptoms had been 

21 12 0 jiresent for forty-eight hours or 

^ ! '' more ; this is difficult to explain, 

Duration not stated 91 ! 12 as it AA'ould be expected that the 

— — ______ rigid femoral canal aa’ouW pro- 

Total . . 1 G80 j 88 duce symptoms of strangulation 

■ — — — — of sufficient urgency to call for 

earlier interA’ention. In a certain 
proportion (30 per cent) of these cases of long-standing strangulation the 
contents of the sac iras omentum or gut and omentum, in AA’hich latter case 
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1 
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3 
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5 

30 
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7 
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5 

9 
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2 

10 

1 

1 

14 
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21 
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1 0 
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the omentum serves to some extent to jn-otect tlie gut from injur}^ Similarly 
the hernia was of the Richter tyjrc in 44 cases in which the damage was 
localized to a small area of the bowel wall, and the symptoms were conse- 
quently less severe at first. A large number of cases, however, . still remain 
in which it is difficult to explain the delay in the patient’s seeking surgical 
aid unless the tightness of the strangulation is actually less acute than appears 
to be the case from an anatomical point of view. An argument against the 
latter suggestion is the fact that in femoral hernia a considerably higher 
percentage of cases required special operative treatment for damage to the 
bowel Avail than in inguinal hernia and the resection-rate was considerably 
higher. 

Symptoms. — The symptoms recorded in G15 cases are almost exactly 
comparable with those occurring in strangulated inguinal hernia. Pain, 
vomiting, and constipation Avas noted in 49.3 cases ; pain and constipation in 
117 cases, of Avhich 48 Avere cases of strangulated omentum. Persistent 
vomiting Avithout other marked symptoms Avas the feature in 3 cases, and 
in one instairce the Ammiting persisted for six Aveelcs before operation for a 
strangulated hernia of the sigmoid and small intestine, Avhich Averc both 
described as being ‘extremely congested’. 

Visible peristalsis Avas noted in one case of strangulation of small intestine; 
the gut at operation was found to be gangrenous. In one case the most 
pronounced symptom Avas the presence of an abscess in the sac, AA'hich after 
incision dcA^eloped into a faical fistula ; in one case the patient came under 
observation Avith a fcccal fstula at the site of the hernia. 

Stercoraceous vomiting Avas noted in 2C cases, Avith 9 deaths and 17 
recoveries : the high rate of recoA'^ery, as in the inguinal cases, is remarkable. 

Site of Strangulation and Contents of Sac. — A note Avas made of the site 
of strangulation in 525 case sheets, namely : — 


Neck of sac and structures surrounding it . . .120 
Neck of sac and Ginrbernat's ligament . . 29 

Gimbernat’s ligament . . . . . . 174 

Saphenous opening . . . , , . . . 1 

Adhesions in sac . . . . . . . . 1 


It Avill be seen from these figures that in the larger number of eases 
strangulation is produced by the neck of the sac and the structures in its 
immediate neighbourhood, of Avdiich the ‘deep crural arch’ is probably the 
most important. In old-standing cases, Avhere the neck of the sac has been 
stretched to some extent by the long-continued presence of a hernia, tAvo 
other anatomical structures become of importance, i.e.. Key’s ligament or 
the upper edge of the saphenous opening, OA’^er Avhich the hernia turns 
as it passes upAvards and outAvards after traversing the crural canal, and 
Gimbernat’s ligament, the sharp edge of AAdrich acts almost as a knife-edge 
in its pressure against the protruded gut. These tAvo ligaments act together, 
the hernia being first fixed by Key’s ligament, and then as .it increases in size 
being pressed against the edge of Gimbernat’s ligament. It is open to 
question Avhether Gimbernat’s ligament is CA'^er the sole cause of strangulation, 
or Avhether it is necessary to divide this ligament in any case in Avhich the 
inguinal method of approach is used : free dh'ision of the neck of the sac 
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from above and below and of Hews ligament should be suibeienfc to allow of 
reduction. Division of Gimbernat’s ligament adds greatly to the difticidty 
of satisfactory repair of tlie canal. 

The contents of tivc sac arc given in Toblc VIII. The only point requiring 
eoiument is the large pro[)ortion of eases in which omentum was present 
either with or without intestine as compared with inguinal hernia — namely. 
273 eases out of (130 in the ease of femoral and 112 cases out of CIG in the 
ease of inguinal hernia. Where omentum and intestine were both contained 
in the sac it is remarkable that in a considerable pro]iortion of the cases the 
omentum was more severely affected than the gut, rchieh had presumably 
been protected by the presence of the omentum. 

Table VJJL — Fu.mohai, Hmunia. Contunts or Sac. 


•Small iulcsliac . . .. .. .'{.•JO 

.Small intesliiu* and omentum ., 

Small inlcsliuc and . . 4 

.Small iiUestffic and si<rmoid .. 2 

.Small intestine and bladder . . 3 

Lnrjjc intestine . . .. .. A 

Lurjre intestine and omentum . . 1 

Cieemn . . . . . . 2 

C:eenm and appendix . , . . A 

Ajijicndix alone . . . . A 

Omentum alone . . . . 10(! 

Omentum atid bladder . . . . 2 

.^^eckc^s divcrlie>ihiin . . , . 1 

Api)cndix cpiploica .. .. 3 

Contcuts not stated . . . . A1 

Total .. .. 080 

Special Types of Hernia. — 


Litlrc's hernia : lu the one case in which a ^Meckel’s diverticulum was 
strangulated a successful result followed excision of the diverticulum. 

Jiichier\s hernia : 77 eases of this type of hernia were noted, forming 

an unexpectedly high ]>crccntagc (11-3 per cent) of the total number. Of 
tliese, 62 rceor'cred and 15 died. In 75 eases the small intestine was involved, 
in 1 the caput ca;ei. and in 1 the sigmoid. Thirty-nine cases were treated 
by simple herniotomy, with 5 deaths : in 19 cases, in addition to tlie hernio- 
tomy, local repair was required to the wall of the intestine ; of these, 18 
recovered and 1 died. Resection of the damaged intestine was necessary 
in 11 cases, with 4 deaths. Six eases were treated by exploratory laparotomy 
for an undiagnosed acute intestinal obstruction; of these, 4 died. One case 
was operated on under the impression that the condition was an acute 
abscess, perforation having occurred into the sac ; this patient eventualh’’ 
recovered. One case was moribund on coming under observ’-ation and died 
without operation. It is noteworthy that approximately 60 per cent of the 
eases of Richter’s hernia did not come under treatment until the condition 
had been present for forty-eight hours or more. 

Operations. — The various operations performed in 679 cases are shomi 
in Table IX. One patient was moribund on admission to hospital and no 
operation could be undertaken. The records do not always indicate clearly 
the type of operation that was performed or the mode of access, but in 
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616 cases in wliicli a definite statement is made tlie following methods 
Avere emploj'^ed : — 

Femoral route (Lockwood’s operation, etc.) . . 285 

Inguinal route AoUwiscn type of operation) . . 819 

Hey Groves’s operation .. .. .. .. J2 

As is shoAvn bj' the figures, the operation by the femoral route still has its 
advoeates who elaim that for a life-satung operation this method is the better 
as it is simple and quick. The comparative simplicity and rapidity of the 
operation are, however, outweighed by the greater certaintj’^ of cure given by 
the inguinal operation, and more especially by the fact that Avith this latter 
operation the strangulated intestine can be examined more adequately and 
a resection can be performed AA’ithout making any further incision. 

It may be noted that on 24 occasions, in addition to an operation by the 
femoral route, a laparotomy had also to be perfornAcd in order to inspect 
doubtful gut Avhich had slipped back during the operation, or to remove an 
inflamed appendix or to carry out a resection ; these additional operations 
Avould not haA'^e been necessary if the inguinal route liad been utilized. 


Table IX. — Strangulated Femokal Hernia. Details of Operations 


Performed. 

Herniotomy Avitliout spcci.al operatiA’c treatment to bowel 
Herniotomy Avith precautionary lateral anastomosis 
Herniotomy Avitli doubtful gut left unreduced . . 
Herniotomy ivitli temporary enterostomy 
Primary drainage of gangrenous loop . . 

Local repair of damaged bowel Avail . . 

Local repair of damaged boAvcl Avail Avith lateral anasto- 
mosis 

Local repair of damaged boAvel AA’all Avith temporary enter- 
ostomy 

Primary resection of gangrenous boAA’cl 
Primary resection of gangrenous boAvel AA’ith temporary 
enterostomy 

Secondary resection after primary lateral anastomosis, 
gangrenous boAA’el being left outside abdomen 
Laparotomy for undiagnosed acute obstruction 
Drainage of abscess in sac AA'ith subsequent fa;cal fistula . . 
No operation : patient moribund 


C.Asns 

551 

8 

2 

8 

11 

35 


•1 


1 

57 

2 

1 

7 

2 

1 


DKAIIIS 

42 

1 

2 

1 

10 

4 

1 

0 

21 

1 

0 

4 

0 

1 


Total . . . . . . 080 88 


Laparotomy Avas also performed in 4 cases to inspect intestine Avliich 
had slipped back during herniotomy, for the remoA’al of an inflamed 
appendix, etc. 

1. The Omentum. — Affected omentum aa'rs remoATd at operation on 
120 occasions AA’ith no apparent ill effect or complication afterAvards ; as a 
similar satisfactory result Avas obtained in the inguinal cases it Avould 
appear that the reputed dangers of haemorrhage, spreading thrombosis, or 
interference Avith the transA’erse colon are negligible. 

2. Empty Sae. — In 3 cases presenting all the typical symptoms and signs 
of strangulation, at operation the sac AA'as found to contain nothing further 
than fluid under tension. This condition, AA'hich is not very uncommon, is 
difficult to explain, but it seems possible that temporarj’ blockage of the 
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iipjicrniost ]>art of the neck of the sac may have resulted from the apposition 
to it of a tag of omentum or of a ])ortion of bowel — in the latter case the 
condition would really be the early stage of a Richter’s hernia. On opening 
the sac from below it is ob\’ious that no contents other than fluid would be 
found and it would be dillicult to detect the original cause of the trouble.* 

3. The Bladder. — An injury to the bladder necessitating a local repair 
was noted in i cases, all of which recovered. 

4. Abnormal Obturator Artery. — The abnormality of an obturator artery 
running along the free edge of Gimbernat’s ligament was noted in 3 cases 
and dealt with by ligature at the time of operation. 

5. Acute Intestinal Obstruction. — In one case of simple herniotonn- acute 
intestinal obstruction from an omental adhesion to the site of strangulation 
on the intestinal wall occurred on the fourteenth day. This was treated by 
laparotomy with success : a further obstruction occurred on the twentieth 
day from the same cause, and was again successfully treated by laparotomy 
with recovery of the patient. In this case at the original operation the sac 
contained gut only. 

The nuniher of eases requiring something more than a simple herniotomy 
was considerably larger in femoral hernia as eomjrared with inguinal (76 in 
inguinal, 128 in femoral). This difference was almost entirely due to the 
increased number of cases requiring local rc])air to damaged bowel wall and 
to the greater number of resections, and this increase can be attributed to 
the large numbers of the Richter type of heniia in which severe damage may 
occur to a portion of the bowel and also to the serious injury produced by 
the pressure of the sharp edge of Gimbernat’s ligament in the ordinary tyjje 
of hernia. The actual technique of the repair of damage to the intestinal 
wall varied with the indi\'idual case, but mention may be made of the danger 
of invaginating a constriction ring involving the whole circumference of the 
bowel. In 5 cases in which this method rvas adopted intestinal obstruction 
occurred within a few daj's, necessitating a further operation in each case 
and with a fatal result in 2 cases out of 5 . It would appear to be a safer 
proceeding to perform a resection as a primary operation or to exclude the 
damaged area, after such a repair, by a lateral anastomosis. 

The very high mortality obtaining in cases treated by simple drainage 
of the gangrenous loop suggests that in this condition local drainage is not 
sufficient, and tliat some diminution in the mortalit}’’ might occur if the 
bowel were drained above the site of. the obstruction as well as locally. 

The two cases of abscess in the sac are of interest. In one, what 
appeared to be an acute abscess in the groin was opened, pus was evacuated, 
and a fa;cal fistula developed shortly afterwards : this fistula closed without 
further treatment. In the second case the abscess burst spontaneously 
before the patient came under observation, and a fascal fistula developed : 
this condition was treated by laparotomy and exclusion of the affected portion 


* In a case of this type recently operated on by the inguinal route, on deliberately 
opening the peritoneal cavity a loop of intestine with a small circular congested area on 
its antimesenteric border was noted. This bears out the theorj'^ that this condition is an 
early stage of a Richter’s hernia. 
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of gut (cKcum) by lateral anastomosis followed by a resection of the crecum 
and a portion of the ascending colon and ileum at a later date with success. 

A consideration of the cases of resection is deferred till later in the paper. 

The mortality for the cases of simple herniotomy Avas 7-G per cent, 
whereas in cases requiring more than simple release of the strangulated gut 
the mortality rose to 35 T per cent. 

The Cause of Death. — Using the same classification as in inguinal hernia 
the causes of death were as follows : — 

1. Causes directly consequent on the condition for which the operation 
Avas performed : — 


Ileus 

10 

Toxpcmia 

30 

Peritonitis . . 

1.5 

Shock 

8 

Causes not definitely stated , . 

0 

Total . . 

09 


2. Causes due to complications AA'hich may folloAA’ airy operation or due 
to intercurrent maladies : — 

Pneumonia . . . . . . 13 

Urasmia . . . . . . 1 

Pulmonary embolism . . . . 4 

Anfcsthetic . . . . . . 1 

19 

The gross mortality for the 680 cases under rcA'icAA’ AA-as 12 -O per cent. 


UMBILICAL HERNIA. 

Case sheets A\’ere received dealing Avith 153 patients, of Avhom 23 Avere 
males and 130 females. 

Age Incidence and Mortality. — Table X giA es the age incidence and 

mortality for Amrious ages : the 

Table X. — Sthangulated Umbilical Hernia. 

Age Incidence and Mortality by' Age. 


Males, 23 (12 died). Females, 130 (50 died). 


single instance of strangulation 
of an umbilical hernia in an 
infant is included, as in spite 
of the extreme youth of this 
patient the case appears to liaA’e 
been one of a true strangulated 
hernia. The maximum rate of 
incidence is betu'cen 50 and 70 
years. 

Strangulation occurred in 
recurrences after a previous oper- 
ation in 21 cases, and in 2 
instances the hernia had already 
been operated upon for strangu- 
lation. 

In onlj' 14 cases had the 
hernia been present for less than one 3'ear ; and in 6 of these patients the 
hernia strangulated at its first appearance. 


Duration 

j Cases 

1 Deaths 

1 day 

! , 

1 

! 0 

31-40 years ' 

! 5 

i ^ 

41-50 „ 

19 1 

1 

51-60 „ i 

58 1 

1 23 

01-70 „ 

50 1 

1 28 

71-80 „ 

18 

1 T 

Over 80 ,, 

2 ^ 

' 1 

Total . . 1 

! i 

1 
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Duration. — Tlie duration of symptoms before operation is given in 
Table XI, together Avitli tlic deaths for each jieriod. Of tlie cases with long- 
standing symptoms in which 


recovery took place, the con- 
tents of the sac consisted of 
omentum only or of large gut 
and omentum : no ease of stran- 
gulation of small intestine of a 
duration exceeding 2 days re- 
covered. 

Symptoms, — Tlie sy/nptoms 
recorded presented no note- 
worthy feature except that of 
the 14 patients noted as having 
niercoraccous vomiting before 
operation no fewer than S re- 
covered. This recovery - rate 
conforms witli that found in 
strangulated inguinal and 
femoral hernia and helps still 
further to refute the usually 
accepted hopeless jirognosis of 
such a condition. 


Tahte XL — S'ritAXGUi.ATj:!) UMnii.icAU Hernia, 
Duration’ or Sy.mptoms. 


DL’n.vnoN' 

CAsr.i; 


Hours 



0'(i 

7 

3 

7-12 

• 3G 

1 

I. ’5-1 8 

8 

4 

19-24 

28 

0 

2.1-30 

8 

o 

»> 

10 

12 

3 

37 

3 

4 

12 

8 

5 

(i 

0 

(i 

2 

2 

r* 

t 

4 

2 

14 

1 

0 

Duration not stated 

28 

12 

Total 

153 

t 

02 


Cause of Strangulation and Contents of Sac.— -The cause of strangulation 
in 136 cases in whieh this fact was recorded was as follows : — 


Neck of sac . . . . 100 

Band within sac . . C 

Saccule within sac . . 18 

Implanted filigree . . 3 


Strangulation in a saccule tvithin the sac is of importance as the clinical 
signs of strangulation in the hernia itself may be absent or negligible, esiieci- 
ally if the liernia is large and the saccule is small and deepl}'- jilaced. The 
existence of this condition, which is not uncommon in umbilical liernia, should 
therefore always be borne in mind. 

The contents of the sac are given in Table XII. The most remarkable 
feature presented in this is the fact that small intestine or small intestine 


Table XII. — Strangulated Umbilical Hernia. Contents of Sac, 


Small intestine . . , . . . . . 48 

Small intestine and omentum . . . . 43 

Large intestine and omentum . . . . 16 

Large and small intestine and omentum . . 27 * 

Omentum , . . . . . . . 12 

Contents not stated . , . . . . 7 


® In 24 cases the small intestino alone ivas strangulated. 


and omentum formed the contents of the sac rather more than six times as 
often as large intestine and omentum. It would also appear that where 
small intestine was found in a sac together with large intestine and omentum 
VOL. XIX, — NO. 74. 13 
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the former had clearly been the last structure to enter the sac, the omentum 
and colon being as a rule fixed by old adlicsions. Further, when small intes- 
tine and colon were both contained in a sac the former was almost always 
alone affected by the strangulation : in .3 only out of 27 cases of this type 
of hernia was the large intestine involved to any extent. 

Of the 12 cases in which omentum alone was strangulated, only 1 died 
as an immediate result of the operation, death resulting from shock. 

Several enormous hernias are recorded : in two the contents consisted 
of several feet of ileum, the emeum, and the whole of the colon as far as the 
sigmoid — both died. 

Special Types of Hernia. — Two cases of Richter's hernia of small intestine 
are recorded : in one the small intestine alone was involved ; in the other 
omentum was also present — this latter patient died. 

Operations. — Details of 150 operations arc given in Tabic XIII : <3 
patients were moribund on admission and died before any operation could he 
attempted. Various methods of repair were used, but that of iVIayo was 
emjjloyed in the majority of the cases ; a filigree v'as used in one case which 
recurred within two years. Omentum was removed in IG cases, again without 
ill effect, as was the case also in inguinal and femoral hernia. 


Table XIII, — Stiiangulatkd U.mbii.icai. Hurnia. 

Simple herniotomy and repair 

Primary drainage of intestine — small 

Primary drainage of intestine — large 

Primary drainage of intestine — large and small . . 

Local repair of bowel wall (colon 3, all died) . . 

Local repair of bowel wall with anastomosis . . 

Primary resection of gangrenous bowel — small . . 

Primary resection of gangrenous bowel — large . . 

Primary resection of gangrenous bowel — cwctim and ileum 
No operation 


OrKRATIONS. 
OASES DEATHS 

31 * 1 . 33 

0 f) 


1 ) 

1 

0 

2 

n 

1 

1 

3 


u 

1 

3 

2 

5 

1 

1 

3 


Total .. .. ..153 03 

Of the cases requiring more than simple herniotomy it will be observed 
that small intestine was affected in far greater proportion than large, and 
that in every case requiring repair, drainage, or excision of large intestine 
the patient died. It is also noteworthy that every case of primary drainage 
of gangrenous intestine died. 

The cases treated by excision arc considered later. The mortality for 
simple herniotomy rvas 28-S per cent, Avhcrcas in cases requiring treatment 
other than simple release of the strangulation the mortality I’ose to 7CT ]3cr 
cent. 

The Cause of Death. — Adopting the same classification as in the other 
types of hernia, the fatal cases are grouped as follows : — 

1. Causes directly consequent on the condition for -which the operation 
Avas performed. 

Shock . . . . . . 28 

To.xicmia . . . . 17 

Peritonitis . . . . 4 

Cause not stated . . 1 


50 
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2. Causes due to complications following the operation or to intercurrent 
maladies. 

Pneumonia . . . . 5 

Bronchitis . . . . 2 

Diabetes . . . . 2 

Ura'inia . . . . 1 

Pulmonary embolism . . 1 

.‘\n:esthctic .. .. 2 

13 

The gross mortality for all the cases under review was 41T per cent. 

RESECTIONS. 

In the consideration of resections of gangrenous intestine only those 
eases that were jierformed at the initial operation arc included : secondary 
resections after ]ireliminary drainage, of which 7 were performed with one 
death, present an entirely different problem, as no obstruction was present 
at the time of operation. 

Of the 14S0 operations performed for strangulated hernia, primary resec- 
tion was required in 105 cases (7 per cent) : 33 cases in inguinal, 59 in femoral, 
and 13 in umbilical hernia. The high rate in femoral hernia corresponds 
with the long duration of symptoms before oj^eration already noted as occur- 
ring in this condition. This point is also indicated in 7'ablc A'/F, Avhich gives 


Table XIV. — Resections. Duration of Sy-uptoms nnimRE Operation. 


Duhatio.v I 


I. ST. l' ISA l. 



Femoiiai. 



UMBIMCAL 


Hours 

Cases 

3iofovorc‘I 

Died 

e.iscs 

Kccovcrcd 

Dioil 

C.1SCS 

Kccoveroii 

Died 

0-G 

0 

0 

0 1 

1 

1 

0 

1 

0 

1 

7-12 

1 

1 

0 

1 

0 

1 

0 

0 

0 

13-18 

3 

2 

1 

3 

1 

2 

0 

0 

0 

19-24 

8 

G 

2 

C 

5 

1 

1 

0 

1 

25-30 

2 

1 

1 

3 

0 

3 

1 

0 

1 

Davs j 

2 

7 

3 

4 

10 

7 

3 

1 

0 

1 

3 

5 

0 

5 

9 

0 

3 

4 

4 

0 

4 

4 

1 

3 

7 

5 

2 

1 

0 

1 

5 

0 

0 

0 

4 

4 

0 

0 

0 

0 

6 

0 

0 

0 

1 

1 

0 

0 

0 

0 

7 

1 

1 

0 

0 

0 

0 

0 

0 

0 

Duration 
not stated 

2 

2 

0 

14 

1 

7 

7 

4 

2 

2 

Total .. 

33 

17 

10 

59 

37 

22 

13 

G 

7 , 


the duration of symptoms in each tj’'pe of hernia before resection was per- 
formed. It will be seen in this table that in the majority of cases requiring 
resection the sjnnptoms had been present for twenty-four hours or more, 
and that under twenty-four hours this operation was but rarely required. 

Apart from 1 ease of resection of gangrenous transverse colon and 2 cases 
of resection of ileum and cascum, all of which died, the resections were all of 
small intestine. 
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The types of anastomosis used 

M'crc 

as follows 

: — 



Kiimbcr 

llccovcrcil 

Bicd 

itortnlity 

End-to-cncl 

44 

2-. 

39 

4:M per cent 

Later.al 

.'59 

Oil 

24 

.lO'O „ „ 

End-to-sido (ileum to colon) 

2 

0 

2 

100 „ „ 

All types . . 

10.1 

GO 

45 

42-8 „ „ 


There seems little difference between the two methods of end-to-end and 
lateral anastomosis, though the latter shows a higher incidence and a slightly 
lower mortality. In one case of end-to-end anastomosis mechanical obstruction 
occurred on the fourth day ; this was rectified by a lateral anastomosis. 

Tcmpornrij enterostomy above the anastomosis was performed on 0 occa- 
sions, with 2 deaths : it would appear that a further use of this method might 
diminish the mortality in cases of resection. 

The method of access for the resection varied with the type of ease ; in 
SO out of 3S inguinal cases the resection was performed through the hernio- 
tomy wound, whereas in the femoral cases in 21 cases out of 50 a se])aratc 
laparotomy was performed. 

POST-OPERATIVE COMPLICATIONS. 

PULMONARY COMPLICATIONS. ANiESTHETICS. 

Post-operative complications apart from thrombosis and affections of 
the lungs were few in number and trivial in degree, only two cases of parotitis 
and two of transient delirium being noted. 

Pulmonary embolism occurred in 10 cases, with 8 deaths, the earliest case 
being on the fifth day and the latest oir the thirtieth day after operation. No 
record of the origin of the embolus was given in 8 cases : in 2 the femoral 
vein was thrombosed — in one case on the same side, and in the other, on the 
side opposite to that operated on. 

Uncomplicated femoral thrombosis rvas noted in 3 cases. Considering 
the close proximity of the femoral vein to the operation area in both inguinal 
and femoral hernia, and also that in the majority of cases of strangulation 
an element of infection is inevitable, the comparatively high rate of incidence 
of embolism (0-67 jrer cent) is explicable. 

Post-operative pulmonary complications of varying degree were noted in 
105 cases out of 1480 operations (7 2Jer cent), rvith 35 deaths — that is, a death- 
rate of 33-3 per cent for i^ulmonary complications per sc, and of 2-3 per cent 
from pulmonary comjjlications for all cases of strangulated hernia ojieratcd 
on. The exact lesions produced were difficult to determine, but the following 
list gives them as accurately as possible : — 



Cases 

Deaths 

Bronchitis 

5T 

G 

Bronchopneumonia 

3C 

23 

Lobar pneumonia 

10 

(> 

Massive collapse 

2 

0 

Total . 

. 105 

35 


It was impossible to exclude from the list cases in which bronchitis, etc., 
were present before the operation, but it can safely be assumed that any 
antecedent condition was aggraAmtcd by the operation. 
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Five deaths occurred rluring the adminisirailon of ihc amoMhdk : of these 
2 can be fairly attril3ui;ed to tJie an:csthctic, as death occurred during induc- 
tion witli c])lo?'oforni ; 2 occurred in desperate cases, and can more properly 
be attributed to the shock of the operation, and in 1 it is recorded that the 
patient was drowned in lus own vomit during the operation. 

The various types of amcsthctic employed, with the pulmonary complica- 
tions occurring in cacli type, are given in Table XV, In this it rvill l3C seen 
that the anscsthetic of choice was ether : under this heading are included all 


Table XT'. — An-vsthutics ano Pc'i..monauv CoMrj.iCATiONS. 


ANM>Tni;su 


CASi:?- 

1 

VriAlOXAIlV 
j (Vini'LtrATloS'.': 

Ixctmxci; 

, FltOM 

i PFLMOSXUV 
» Di^K.spr, 

General, tvpc not 

staled 

no 

i 

1 

Tor 

«'0 

' 0 

Ether 



1 

TO 

, 20 

C.E. mixture . . 


:}:}2 

i i« 

4-S 

2 

Chloroform 


33 

! .•> 

150 

4 

Gas and oxvgen 


(iS 

! 8 

11-0 

1 

Local 


1.37 

i 12 

8-7 

5 

Spinal 


108 

i 

4 a 

! 3 

Avertin 


1 

0 

00 

0 

Total 


1480 

lor, 

— 

! 8a 


cases which wore given mainly ether, a case in which C.E. mixture w-as given 
for the induction followed by ether being classed as an ether anesthetic. The 
incidence of pulmonarj’’ comjjlications after ether corresponds almost exactly 
with the general incidence, and no serious contra-indication to the use of 
this safe anaesthetic, if inhalation amesthesia is employed, can be brought 
forward. The higli incidence after chloroform, gas and o.xygen, and local 
anfesthesia can be attributed to the fact that these methods were in all 
probabilitj’- used because of a known pvdmonary affection in the patient. 

It is an accepted fact that pulmonary complications in acute intestinal 
obstruction are due in the main to the inspiration of highly infected material 
vomited from the stomach. Some improvement in the ver}’’ high rate of 
incidence of and mortality from such complications should therefore be 
obtainable by careful lavage of the stomach before and after operation, and 
by the irse of local or spinal anaesthesia in preference to anj'' inhalation method. 

SUMMARY, 

1. A review of 1487 strangulated inguinal, femoral, and umbilical henrias. 

2. The mortality m each group was as follows ; Inguinal 12-6 per cent, 
femoral 12-9 per cent, umbilical 41-1 per cent, and for all cases 15-7 per cent. 

3. It was necessary to resect intestine in 105 cases, with 43 deaths. 

4. Pulmonary embolism occurred in 10 cases (with S deaths) out of a 
total number of 1480 operations. 

5. Pulmonary complications, bronchitis, pneumonia, etc,, followed the 
operation in 105 cases, with 35 deaths, 

6. Stercoraceous vomiting u’as recorded as a symptom in 60 cases, with 
40 recoveries and 20 deaths. 
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A CASE OF GENERALIZED FIBROCYSTIC DISEASE 
OF THE BONES. 

Bv hiEVT.-Cot.ONEi. E. ^V. C. BRABFIELD, 
vuorEssou or suiioeuv, maduas. 

The patient first came under observation in 101.'}, when at the age of G years 
lie Avas admitted to the General Hospital, ]\Iadras, for a fracture of the right 
femur. A brief note of his condition was recorded by Mr. Elnislie^ in 1014. 



Fig. 160. — Photographs of tho pntiont showing tho condition in 1920. 


Only a feiv radiographs ivere taken at that time, but cysts Avere found in 
both humeri, in the shaft of the right femur, Avhich aa'us fraetured, the left 
femur, and left tibia. The skull Avas asymmetrical but not cystic. The 
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fractured femur united Avitliout incident, as did other spontaneous fractures 
of the left tibia and left femur during the succeeding eighteen jnonths. 

The patient, was again scon in 3f)20 for a deformity resulting from a 
fracture of the right tibia and for whieli an osteotomy was j^erformed. The 


10 o 



< o 


notes of this period record an increased enlargement of the boires, esoecially 
of the right and left humeri, which could be dented like a celluloid ball, and 
were tender on deep pressure. The bones of both lower extremities were 
harder, did not bend on pressure, and were only slightly tender. No changes 
were found in the forearms, wrists, hands, feet, or ankles. The condition 
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of the spine and ribs was not I'ecordcd. The oi^eration notes state that the 
tibia was holloAved out into a number of spaces, crossed ijy. bony trabeculrc, 
in which no definite marrow or medulla could be detected, arid that there 



Fja. IGl. — X-ray photographs of the pelvis. A, Aug. 4, 1921 ; B, Oct. 30, 1920. 


was only a verjr thin layer of compact tissue. Under the microscope the 
removed wedge consisted mainly of bony plates enclosing a fibrovascular 
tissue. 
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The patient was again admitted in 1921, and the condition of the bones 
at that date is shown in tiic X-rays reproduced (Figs. 1G0-1G6). The notes 
record that only the right humerus was tender, painful, and parchmcnt-likc. 
With the idea of stimulating bony growth, a portion of an ox-rib was inserted 
into the cystic humerus, but although it caused a certain amount of reaction, 
the graft was gradually absorbed and had no inlluenec on the course of the 
disease. A iiortion of cystic hone removed during this operation has been 
re-examined and is reported on below by the pathologist. 



Fig. 108. — X-ray of skull, Nov. 20, 1929. 


The patient was again discovered during 1929, and is now a grown, 
fairly intelligent man, who is considerably handicapped by multiple defor- 
mities (Fig. 159). The condition of the bones, which are now quite hard, 
not tender or painful, is seen in the accompanying radiographs (Figs. 160-169). 

The interest of this case lies in the observations which have been made 
over a period of seventeen years. The disease appears to have been progress- 
ing in the lower extremities betrveen the ages of 0 and 9, when several fractures 
occurred in the femora and tibiae, and to have still been active in the right 
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Li- . - ‘ ; 

VM^ V. J- ■ ■ \ 

»N 


Immerus up to the age of IS. At the present time it seems reasonable to 
assume that the disease is no longer active, although no real attempt is being 
made to replace the cystic tissue by new bone 
formation. At no time did any pathological investi- 
gation throw light on the etiology of the condition. 

The Wassermann reaction has ahva 3 ’S been ncgati\'e ; ^ 

the blood, except for a mild amcmia common in y Y’ . , , . 

India, has been normal ; aiid no results from careful J it f 
investigation of the feeces and urine have indicated ff i 

anj'' relevant metabolic changes. The appearances in f*! 
the skull remind one verj^ much of those seen in '•* 

Paget’s disease, and the information obtained from Y ‘ ( 

the mother that birth was normal suggests that the ; V ~ i A 
skull deformity was due to the disease and was j)rob- i ■ ) 

ably not recognized in our earlier X-raj's. I- '• ' 

Pathologist’s Report (Dr. A. Vasiidevan). — / • ' 

Tissue from A. Boward (Sections 9401, A, B, &; C, I' >" 

98 and 1490). The specimen is a pale bluish car- K.' ' Mf' 
tilaginous mass roughly 3i X Ij in., separated into ( Cl^ . v i'JP' 
irregular areas bj’’ strands of reddish-brown tissue, on fj 

which are seen opaque, j’^ellowish, grittj’’ areas of cal- (C i ' '• I ^ 
cified material (Fig. 170). p 

Microscopical Appearances (Figs. 171-174).— In 1 70 ! -Portion of 

the main, the tissue consists of irregularljr disposed Lone removed from the 
tracts and islands of osteoid material embedded in a 
mass of vascular marrow which is in varjdng stages 

of fibrosis, Tlie osteoid material is arranged in branching columns or islands, 
and does not show an\' Haversian canals, while lamellar arrangement is 




’f , Xt-i 




Fig. ]70, — Portion of 
Lone removed from the 
riglit Jiiiinorus in 1931 
{see text). 


B A 



Fio. 171. — Section of tissue from the right Fig. 172 — Section of tissue from the right 

humerus. (Low power.) A, Columns of osteoid humervts. (Low power.) A, Islands of ostooi 
tissue ; B, Cyst containing fibrous tissue. tissue ; B, Ceilular fibrous tissue. 
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mostly absent or very foint. There are a few lacunm in whicli are incarcerated 
cells. Most of the osteoid masses are lined externally by a definite row of 
darkly staining cuboidal cells (osteoblasts). In some portions this osteoid 
tissue is almost absent and its plaee is taken by large areas of degeneration, 
some of whicli show calcification. Between the masses of osteoid material is a 
vascular fibrous tissue in Avhich are numerous fibroblasts, young blood-vessels, 



Fig. 173.— Section of tissue from tlio right 
humerus. (High powor.l Osteoid tissue 
showing calcification. 



Fig, IV'l. — Section of tissue from the right 
humerus. (High power.) Cyst in bone, lined 
with cndotlichuin and containing fibrous tissue. 


and a few multinucleated giant cells. This is probably marrow undergoing 
fibrosis. This marrotr tissue is scanty and is well seen in only one of the 
sections. Numerous cysts of varying size lined with definite flat endothelial 
cells, some containing blood and others coagulated eosin-staining material,' 
are seen in the fibrous tissue. The cyst formation is not uniform, being 
marked in some samples of the tissue and almost absent in others. 

I am very much indebted to Captain Barnard and the X-ray Institute, 
Jladras, for the pictures which illustrate this case. 


COMMENT. 

(R. C. Ei-ai.si-iE.) 

Further sections of the specimen removed from the humerus submitted 
to me by Colonel Bradfield showed nothing additional to the tissues 
described by Dr. Yasudevan except that considerable areas of cartilage 
Avere found. 

This is a typical case of generalized fibrocystic disease in wMch the 
changes consist more in the transformation of bone into fibrous tissue and 
cartilage than in the formation of cysts. There seem to haA>-e been no gross 
cysts and no evidence of the existence of giant-cell tumours. The extreme 
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changes in the uj^per ends of the femora seem to be ver\" characteristic of 
this clinical type of the disease. In one recent case in -which the pathological 
picture was similar to that described by Colonel Bradfield. investigation 
showed that the blood calcium and phosphorus were within normal limits, 
and exploratory operation failed to disclose any parathyroid tumour. Para- 
thyroid tumours have been found in most of the cases in which there is 
extensive cystie formation. It may be that the fibrosing form is a different 
disease, or it may be that it represents a late and inactive stage. 

Colonel Bradfield’s case is of very great interest because it illustrates 
the progress of the disease over a long period. 


REFERENCE, 
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HYPERPARATHYROIDISM : 

GENERALIZED OSTEITIS FIBROSA.^ 

By DON.ALD hunter, 

ASSISTANT rirVSICIAX TO THU UO.VBOX lIOSPITAt, 

WITH OBSERVATIONS UPON THE BONES, THE PARATHYROID 
TUMOURS, AND NORMAL PARATHYROID GLANDS. 

By HUBERT M. TURNBULL, 

BIRCCTOK OK THU BUnKHABD HAllON* INSTITUTE OT THE LONDON HOSPITAL. 

The purpose of this pa])cr is to set forth the evidence upon which is based 
the view that generalized osteitis fibrosa {von Recklinghausen) is a disease of 
endocrine origin. According to this view the changes in the bones are due 
to hyperparathyroidism, a condition associated with hyperfunction of a para- 
thyroid tumour. Four such cases arc described, and in three the effects of 
removal of a parathyroid tumour are recorded. Four cases of focal osteitis 
fibrosa are described in order to place on record the absence of any evidence 
of hyperparathyroidism in this disease. Finalh', a case of osteomalacia is 
recorded. Here the blood chemistry, metabolism, and histology suffice to 
shoAv that osteomalacia and generalized osteitis fibrosa are unrelated diseases. 


EFFECTS OF THE PARATHYROID HORMONE. 

The paratlij'roid glands exert a specific effect upon calcium metabolism. 
The pioneer work of MacCallum and Voegtlin (1909) demonstrating a reduc- 
tion of serum calcium in dogs after paratliyroidectomy has been abundantlj' 
confirmed. It is well established that this condition is relieved by the admin- 
istration of calcium salts. The idea that it is due to guanidine intoxication 
remains unsupported by adequate evidence. 

Since the isolation by Hanson (1924') and Collip (1925) of the active 
principle of the parathyroid gland (parathormone) it has been repeatedly 
demonstrated that the injection of the extract causes an elevation, of the 
serum calcium. Brehme and Gy orgy (1927) found that pai-athormone lorvers 
the blood phosphorus and shifts the pH of the blood towards the acid side 
without affecting the CO, combining power of the blood. Reiss (1928) and 
Aub (1928) found independently that parathormone lowers the level of the 
blood phosphorus. This appears to be the first action, the elevation of 
serum calcium following only after a long latent period. Whether the effect 
on phosphorus is the primary effect of parathormone remains for further work 


*Being the basis of an Arris am! Gate Lecture delivered before the Royal College of 
Surgeons, in London, on January 30th, 1931. Received for publication Maj- 12th, 1931. 
VOL, XIX. — NO. 74. 14 
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to establish. However, the dramatic effect of paratliormone is the marked 
elevation of serum calcium. 

The study of the influence of jrarathormonc on the excretion of calcium 
and phosphorus has demonstrated less striking results than Avould have been 
expected from its effect upon the blood. In normal individuals a constant 
dose of parathormone causes the phosphorus excretion to rise abruptly to a 
maximum in the first three-day period, while the maximal increase of the 
calcium excretion follows more gradually. After discontinuing parathormone 
the phosphorus excretion falls to normal more abruptly than does the calcium 
(Albright, Bauer, Ropes, and Aub, 1029). This early rapid excretion of phos- 
phorus may account for the ]rrimarv fall in the plasma phosphorus and is 
further suggestive evidence of the contention of Greenwald (1921) of the 
primary influence of phosphorus in regard to tetany. 

Parathormone raises the serum calcium in normal persons. There is 
great individual variation in this response. A dose of 50 units of jiara- 
thormone daily is usually found to have little influence on the level of the 
serum calcium, yet it approximately doubles the excretion of calcium and 
phosphorus. When 100 units a day are given to normal individuals the 
serum calcium level is raised to an average of 12-5 mgrm. per 100 c.c., and 
there is an average rise in the urinary calciunr excretion to six times the 
normal level. The source of such large amounts of caleium salts appearing 
in the urine is of fundamental importance. The evidence available both in 
animals (Greenwald and Gross, 1925) and in man (Hunter and Aub, 1926) 
points to the conclusion that these cahhim salts arc derived from the bones. 

Effects of Over-dosage with Parathyroid Extract. — The work of Collip on 
dogs (1925) brought to light a new entity — hypercalcremia. This condition 
has since been found to occur in man, both spontaneously and as the result 
of parathyroid over-dosage. In Collip’s observations on dogs no ill-effects 
were noted if the dosage of parathyroid extract was only suflicient to cause 
a rise in the serum calcium to 14 or 15 mgrm. per 100 c.c. Large doses of 
the hormone, however, administered five times in the twenty-four hours often 
caused death within forty-eight hours of the first dose. Though in such cases 
the serum calcium rose to 20 or 21 mgrm. per 100 c.c., Collip made no claim 
that the hypercalcaemia rvas the immediate cause of death. In describing 
the condition of these animals he states that “the clinical manifestations of 
hypercalcaemia in dogs appear to be loss of appetite, dullness, drowsiness 
verging on coma, general atonia, and a failing circulation. The animals are 
also obviously dehydrated, the blood becomes very concentrated, and it 
becomes a matter of great difficulty to secure serum from blood samples for 
analysis even when a high power centrifuge is used. Immediately after death 
the blood in the heart and great vessels forms a firm clot. ” Complete investi- 
gations of the blood chemistry showed that the inorganic phosphorus rose in 
the later stages of hypercalcremia and that there was nitrogen retention. 
Thus in one dog the blood at death had a phosphorus content of 13 ingrin. 
per 100 c.c. and a urea content of 111 mgrm. 

During our investigations a severe hyperealcremia was produced in one 
case by over-dosage with parathormone (Hunter and Aub, 1926). The patient 
was a man of 60 years suffering from chronic lead poisoning. Parathormone 
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had been given in increasing doses for seven days, the total amount being 
365 units. On the seventh day the serum calcium had risen to 19-8 mgrm. 
per 100 c.c. It remained at this level for forty-eight hours ; then, though 
all treatment had been discontinued, it fell only very gradually to normal 
levels during the next three days. The plasma ])hosphorus dropped to 
2-7 mgrm. per 100 c.c., but later it rose to G mgrm. per 100 c.c., and this 
occurred twenty-four Irours after the maximum rise in calcium. The non- 
protein nitrogen showed a rise to a maximum of 95 mgrm. per 100 c.c., this 
rise occurring two days after the maximum rise in calcium. During the irext 
week it fell gradually to within normal limits. The changes in the physical 
properties of the blood observed by Collip in dogs suffering from parathyroid 
over-dosage were absent. Throughout the whole time the patient remained 
up and about, and, except for slight nausea and loss of appetite, appeared 
to be normal. 

Prolonged over-dosage with parathormone in the dog may give rise 
to metastatic calcification in the kidneys, lungs, myocardium, and gastro- 
intestinal tract (Hueper. 1927). It is of interest to note that under certain 
biological conditions hj^iercalcannia may occur as a normal phenomenon. It 
has been shown that the serum calcium of certain birds increases very con- 
siderably at the period of ovulation. Thus in the female pigeon the rise in 
the serum calcium begins 123 hours before the formation of the egg-shell. 
Subsequently, during a period of from three to five days these birds will stand, 
without trace of adverse effect, a hypercalcrcmia up to 20 mgrm. per 100 c.c. 
(Riddle and Reinhart, 1926). Similarly the female cod in the spawning season 
has a blood calcium varying from 12-7 to 29 mgrm. per 100 c.c., whereas the 
corresponding figure in the male lies between 9 and 12-5 mgrm. (Hess, Bills, 
Weinstock, and Rivkin, 1927). This calcium is probably required for the 
elaboration of the eggs, which are especially rich in that element. 

GENERALIZED OSTEITIS FIBROSA OF VON RECKLINGHAUSEN. 

Generalized osteitis fibrosa is a disease w'hich progresses Avith pain, frac- 
tures, and disabling deformities, and is usually fatal. There is Avidespread 
pathological resorption affecting all the bones. In addition there are multiple 
foci of osteitis fibrosa AA'ith or AA'ithout benign giant-celled tumours and cysts. 
It is a disease entity AA'hich I belicA-e to be distinctly different from focal 
osteitis fibrosa. In the latter there may be one or more focal lesions, the 
esseirtial point being that outside these lesions ail bony tissue is normal. 

In a Festschrift Avritten in 1891 in honour of the seventy-first birthday 
of VirchoAA', A^on Recklinghausen gaA^e the first accurate description of the 
disease entity Avhich noAV goes by his name. His contribution to the 
Festschrift is very inA^oh^ed, for he describes more than one bone disease. 
There can be no doubt, hoAVCA^er, that his Cases 5 and 7 constitute the 
discovery of generalized osteitis fibrosa. It is important for us to notice 
that he Avent to the trouble of describing tAvo cases of puerperal osteomalacia 
(Cases 8 and 10) in order to place on record tliat “so many facts differentiate 
Case 7 from true osteomalacia”. He describes his Case 7 as “osteitis fibrosa 
Avith marked bone softening and multiple osteosarcomata”. The patient Avas 
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a man of 40, thought to be suffering from osteomalaeia. There was a liistory 
of eighteen months’ bone pain with bowing of the bones and multiple spon- 
taneous fractures. At necropsy the bones were soft and deformed so that 
with a saw they cut like rotten Avood, and the sliafts could be cut Avith a knife 
using moderate force. All the bones in the skeleton Avere affected, and seemed 
histologically to be formed of a tough conncctiA'c tissue. BroAvn-red projecting 
tumours Avere found in the fibula, iliac crest, and upper and loAver jaAVs. 

In our subsequent knoAA’ledge of this disease there is ample clinical and 
pathological cA’idence to establish the benign nature of these giant-celled 
tumours. The cells themsehms are similar to the osteoclasts normally present 
in HoAA'ship’s lacunm. 

Thirteen years after Amn Recklinghausen first described generalized osteitis 
fibrosa an important step Avas made toAA’ards sohdng the jjroblem of its 
etiology. This AA'as a description by Askanazy in 1904 of a case of generalized 
osteitis fibrosa associated Avith a parathyroid tumour. The patient Avas a 
Avoman of 51. complaining of pains in the limbs, and suffering from multiple 
spontaneous fractures. At necropsy, to the left of the left thyroid lobe there 
AA^as a tumour AAdiich looked almost like a second left thyroid lobe. A para- 
thyroid origin of this tumour Avas suspected. The femur Avas fractured in 
three places, and all the bones of the skeleton cut easily Avith a knife. ^licro- 
scopically the process of destruction of old bone Avas carried out by numerous 
osteoclasts lying in HoAA'ship’s lacunae. Sometimes small bony particles AA-ere 
seen surrounded by osteoclasts, and occasionally these cells alone Avere seen, 
singly or in groups, free in connectiAm tissue. 

Since its significance AA'as searcelj’^ suspected, the parathyroid tumour 
mentioned by Askanazy in this case passed unnoticed. HoAA'e\'-er, the 
description by Erdheim in 1907 of three cases of osteomalacia associated AA’ith 
parathyroid enlargement called forth many other obserA'ations of bone disease 
associated Avith hyperplasia or tumour formation in the parathyroid glands. 

In 1925 Hoffheinz, rejecting all cases AA'here the parathyroid enlarge- 
ment Avas indefinite or inadequately described, collected from the literature 
45 cases AA'ith measurable enlargement of one or more parathyroid glands. 
Of these, 27 Avere associated AA'ith definite bone disease, including 17 of 
generalized osteitis fibrosa, 8 of osteomalacia, and 2 of rickets. He quoted 
increases of size up to 7 X 2-5 X 1 cm. The histological changes AA-ere either 
those of hyperplasia or of adenoma, and it is important to notice that some- 
times more than one parathyroid gland AA'as affected. 

In cases of generalized osteitis fibrosa renal calculi haA'e commonly been 
observed, and areas of metastatic calcification haA'c been found in the lungs, 
stomach, kidneys, and myocardium (DaAvson and Struthers, 1923). 

Relation of Parathyroid Tumour to Changes in Bone. — Amongst patholo- - 
gists a difference of opinion arose as to AA'hether the parathyroid tumour AA'as 
primary or secondary in relation to the bone disease. ErdheinA himself 
defended the vIbaa' that the disease of the skeleton AA'as the primai’y factor, 
and that skeletal decalcification created such a demand for calcium that 
a compensatory hj'pertrophy of the parathyroid glands occurred. Anatomi- 
cal CA'idence against this vieAv AA’as found in the fact that, in generalized 
osteitis fibrosa, hypertroph}' or tumour formation Avas often confined to one 
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parathyroid gland, the others remaining apparently normal. On account of 
Erdhei'm’s investigations the whole question was repeatedly discussed at 
scientific meetings in Vienna. As early as 1915 Schlagenhaufer at such a 
meeting raised the question whether it was not justifiable to attempt the 
extirpation of a parathyroid tumour in cases of generalized osteitis fibrosa. 
^Maresch supported this suggestion, but it was not until 1926 that IMandl. of 
the Vienna school, first performed this operation. In view of the Vienna 
controversy, it is of great interest that he decided to explore the neck only 
after treatment by parathyroid transplants and parathyroid tablets had 
failed to relieve the symptoms. The patient was a man of 38 with a history 
of pains in the pelvis and lower extremities for fn-e years. Radiograms 
showed osteitis fibrosa of femora, pelvis, tibia, and ischium. Spontaneous 
fracture of the femur occurred, and he became unable to stand or sit. Four 
parathyroid bodies from an aeeident case were transplanted into the abdominal 
wall. No improvement occurred. It Avas therefore decided to explore the 
neck, though no tumour could be felt. A parathyroid tumour (2-5 X 1-5 x 
1-2 cm.) Avas removed at operation. Pains in the boires disappeared a fcAv 
days after operation. The urinary calcium excretion dropped to one-eighth 
of the pre-operath'e A’aluc. Three and a half years after the operation he 
still had no pains in the bones, and Avalked A\'ith a stick. The serum calcium 
at that time is reported as 13 to 14 mgrm. per 100 c.c., and no inci’ease in 
density of the X-ray shadoAvs of the bones had occurred. 

HYPERPARATHYROIDISM. 

We noAY turn to the biochemical aspect of this problem. In 1926 Hannon, 
Shorr, iilcCIellan, and Du Bois inA'Cstigated the case of a man of 34 Avith the 
symptoms aird signs of a generalized disease of the skeleton. Radiograms 
shoAA'ed an extenswe decrease in the density of the shadoAA’s of bones, and a 
large cyst in the right femur. There aa’us a high blood calcium (serum Ca 
15-3 mgrm. per 100 c.c.) and a Ioav blood phosphorus (plasma inorganic P 
1-4 mgrm. per 100 c.c.). In 1929 Richardson, Aub, and Bauer inA’-estigated 
the same case, and found that the urinary output of calcium and phosphorus 
on a loAA' calcium diet Avas six to scA’^en times greater than AA'as found in normal 
indhdduals under identical conditions. They found that these changes in 
metabolism Avere equh’-alent to those of a normal indiAudual recehdng 100 
units of parathormone daily. It AA’as, therefore, reasonable to suppose that 
this patient Avas suffering from hyperparathyroidism. Exploration of the neck 
reA'ealed no tumour, but this does not mean that no such tumour existed, for 
AA’e noAA’ knoAA' that parathyroid tumours may be deeply situated behind the 
trachea or even in the mediastinum. It aa'bs the study of this case and the 
use of Aub’s methods AA’hich led to the discovery of many cases of hyperpara- 
thyroidism in the United States and in this country. MeamA’hile in Germany, 
Austria, Holland, and France the AA’ork of Mandl AA'as producing the same 
effect. 

ABSTRACTS OF PUBLISHED CASES. 

Mandl (Vienna, 1926). — Male, 38. Osteitis fibrosa of pelA’is and both femora. 
Totally disabled by pain. Serum Ca 18-2 mgrm. Increased urinary excretion of 
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Ca. Parathyroid adenoma removed (2‘5 x 1-5 X 1'2 cm.). Urinary Ca excretion 
dropped to one-eighth the pre-operative value. Three and a half years later no 
pain. Walks with a stick. Has gained IG kilo.s. Serum Ca IG to 14 mgrm. No 
increase in density of X-ray shadows of bones. 

Lawbie (Edinburgh, 1927). — Female, 20. Generalized osteitis fibrosa. Serum 
Ca 17 mgrm., and inorganic P 2-7 mgrm. On a milk diet Ca output in urine normal, 
but considerable increase in frcces. No operation. Diagnosis confirmed at post- 
mortem, and adenoma of parathyroid found. 

Gold (Vienna, 1928). — Female, 54. Osteitis fibrosa generali.sata (von 
Recklinghausen) with cysts in right humerus and in three ribs. JIal-union of 
fracture of left femur. Serum Ca 13-1 mgrm. Increased Ca excretion in urine. 
Parathyroid adenoma (2-5 x U5 cm.) removed. Scrum Ca fell to 9-9 mgrm. one 
month after operation. Five months later much less pain, scrum Ca 9'G mgrm. 
Positive Ca balance. No increase in density of X-ray shadows of bones. 

Barrensciieen and Gold (Vienna, 1928). — Sex and age not stated. Osteitis 
fibrosa cystica generalisata Recklinghausen. Pain in the bones. Serum Ca 14-2 
mgrm. Slight increase of urinary Ca excretion. Removal of histologically normal 
parathyroid gland caused no clinical improvement. Two months later patient 
rather worse. Serum Ca IG-O mgrm. 

Duken (Jena, 1928). Case 1. — Female, 7. Osteodystrophia fibrosa. Pains 
in legs, tumour of frontal bone, protrusion of left eye. Tumour of 2 cm. diameter 
in left side of neck thought to be enlarged parathjwoid. Scrum Ca 14 mgrm., and 
inorganic P 5 mgrm. No operation. (Post-mortem report unsatisfactory and 
incomplete.) 

Case 2. — Female, 14. Osteodystrophia fibrosa with late rickets. Ceased to 
grow at 12. Genu valgum. Hypotonicity of muscles. Polyuria. Fairly clear 
swelling in the neck (size and shape not stated). Serum Ca 20-8 mgrm. and inorganic 
P 3 mgrm. Resection of maxilla for tumour — histological examination showed 
osteitis fibrosa. No operation on neck. 

Beck (Kiel, 1928). — Female, 41. Generalized osteitis fibrosa. Amputation 
of leg for supposed sarcoma. Three years later fell and fractured femur. True 
nature of condition then recognized clinically, confirmed by X rays, and proved 
histologically. Six years after the fracture Ca and P levels in blood raised (no 
figures given). Urinary Ca excretion three times the normal. Two parathyroid 
tumours, size of almond and coffee bean, removed. Three days after operation 
Ca and P values in blood normal, and Ca excretion in urine approximatel}’’ 
normal. Tetany on fifth day, accompanied by a psychosis. Died of exhaustion 
on twentieth day. 

Richardson, Aub, and Bauer (Boston, 1929) ; Hannon, Siionn, McClell,vn, 
and Du Bois (New York, 1930). — Male, 30. Generalized disease of bones with 
extensive areas of decalcification and a large cyst in the right femur. Serum 
Ca 13-3 mgrm., and inorganic P 2-1 mgrm. Great increase in urinary Ca excretion. 
Exploratory operation on neck. No tumour found. Removal of tw’o normal para- 
thyroid glands. Two years after operation, considerable symptomatic improvement. 
Serum Ca 13-9 mgrm., and inorganic P 2-6 mgrm. 

Barr, Bulger, and Dixon (St. Louis, 1929). — Female, 56. Osteitis fibrosa 
with benign giant-celled tumours of phalanx and ulna. Spontaneous fracture ot 
clavicle. Hypotonia of muscles and joints. Increased frequency of micturition. 
Bilateral renal calculi. Serum Ca 16 mgrm., and inorganic P 1-4 mgrm. 
increase in urinary Ca excretion. Globular mass size of a small ivalnut felt embedded 
in left lobe of thyroid gland. Parathyroid adenoma removed (no measurernents 
given). Severe tetany tivo days after operation. Calcium balance became positive. 
Svrelling in superior maxilla became smaller. 

Wilder (Rochester, Minn., 1929, 1931). — Female, 35. Generalized osteitis 
fibrosa ivith giant-celled tumours of inferior maxilla and femur. Six years, 
hip ultimatelj' affecting all bones. Serum Ca 13-2 mgrm., and inorganic P I' 
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nigrni. Splierical mass palpable in neck : malignant adenoma of parathyroid gland 
removed (5 x d-a x 3 cm.). Three days later tingling in fingers and toes, but no 
tetany ; serum Ca T-1 mgrm. Great improvement, gave up crutches. Four months 
later serum Ca 8-3 mgrm., and inorganic P l-S mgrm., increased density of X-ray 
shadows of bones. Eighteen months after operation some pain in bones of hands, 
feet, and shoulders. Serum Ca and plasma P normal. X-ray shadows of bones 
still far from normal density, no cysts. 

Boyd, Milgh.vm, and Stk.vuxs (Iowa City, 1929). — Male, 19. Generalized 
osteitis fibrosa. Progressive bowing of legs. Thirst and polyuria. Serum Ca 
17-0 mgrm., and inorganic P 2-2 mgrm. Urinarj' Ca output three times the normal. 
Parathyroid adenoma removed (3*5 X 2-5 cm.). Chvostelc sign appeared day 
after operation with serum Ca 12-3 mgrm. Trembling of extremities with serum 
Ca 5-0 mgrm., but no tetany. Polydipsia, polyuria, and pains in limbs disappeared. 
After ten days calcium balance positive. Tiirce months after operation blood Ca 
and P normal ; bones showed evidence of progressi\-c repair. 

Sx.\pPEn (.Amsterdam, 1929). — Male, .50. Osteitis fibrosa generalisata (A’on 
Recklinghausen) with cysts in scapula and metatarsal. TotaIl 3 ' disabled bj' severe 
pains in bones. Spontaneous fracture of femur. Under observation four j^ears, 
during which time density of X-raj* shadows of bones decreased. Serum Ca 23-6 
mgrm., and inorganic P 2-1 mgrm. Greatty increased Ca and P excretion in urine. 
Tumour palpable in neck: parathj'roid adenoma removed (2-5 x 1-5 cm.). Day 
after operation pains ceased. Tremor, acute mania, Chvostek sign with serum Ca 
G-6 mgrm. Ca excretion in urine fell to normal. Four months later great clinical 
improvement, serum Ca 10-G mgrm. and inorganic P 3-3 mgrm. Fracture healed, 
and after five months X-raj- shadows of bones were more dense. Able to walk after 
eight months. 

Eggers (quoted bj’ Mandl, 1929). — Female (age not stated). Generalized 
osteitis fibrosa. Serum Ca 14-G mgrm. ParathjToid tumour size of hazel nut 
removed. Serum Ca reduced to 5-7 mgrm. Definite clinical improvement. Death 
by accident. Post-mortem confirmed diagnosis. 

Huxter (London, 1929, 1930, Case 4). — Female, 41. Generalized osteitis 
fibrosa. Three j’ears, pain in back and left thigh. Four months, walked with 
sticks. Spontaneous fracture of neck of femur. Tenderness on pressure upon 
bones. No swelling palpable in neck. Radiograms showed greatlj’' diminished 
density of shadows of bones. Serum Ca 16-7 mgrm. and inorganic P 1-0 mgrm. 
Plasma phosphatase 1-9 mgrm. Ca output in urine six times the normal. Cystic 
parathjwoid tumour removed (3-7 x 3-0 x 3-0 cm.'. TT'-U’' "v •-? ‘^■jmour : hjqper- 
plasia of parathjToid gland. Histologj^ of bone : ■ ' • fibrosa. Two 

daj's after operation serum Ca 9-1 mgrm. Latent tetanj’’ onljE On fourth da}”- 
bones no longer tender to pressure, Ca output in urine fell approximate! j' to normal. 
Eight months after operation she walked in a caliper splint, and seven months later 
unaided. No further pains in bones. Seventeen months after operation she had 
gained 2 st. 6 lb. in weight. Serum Ca and inorganic P remained normal. Plasma 
phosphatase remained high. In controlled radiograms density of bone shadow's 
had increased slightly, but was not nearlj' normal. 

Barr and Bulger (St. Louis, 1930, Case 2).— Male, 38. Multiple giant-celled 
tumours of bone, localized to upper and lower jarvs. No obvious decaleification or 
osteomalacia of other bones. Hypercalcaimia up to 16-7 mgrm. Inorganic P as low' 
as 1'2 mgrm. Negative calcium balance. Tumour palpable just above inner end 
of left clavicle, espeeiallj' w’hen swallowing. Parathjwoid tumour removed ; twice 
as large as w'as expected from palpation. Part of it w'as re-implanted in the rectus 
sheath. In tw'enty hours the serum Ca dropped to 10-G mgrm. and reached its 
minimum ten daj's after operation at a level of 8-3 mgrm. Urinarj' output of Ca 
decreased. Ca balance became positive. No tetany occurred. Tw'o months after 
operation quite well. Weight increased. Serum Ca 10-5 mgrm. Inorganic P 2-9 
mgrm. X-ray examination showed no progress of bone disease. The ease had been 
treated earlier Avith X raj’s because of a diagnosis of malignant tumours of bone. 
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Ask-Upmauk (Lund, 1930). — ^Male, 40. Osteitis fi)>rosa gencralisata (Engcl- 
Recklinghaiisen). Twelve months, pain in feet, knees, and hips, later becoming 
very severe. Spontaneous fractures in femur and humeri. Great wasting. Radio- 
grams of bones showed general decalcification. Serum Ca 10-0 mgrm. At autopsy 
only one parathyroid gland identified, this being more than four times normal size. 

Ball (Rochester, Minn., 1930). — Male, 50. Generalized osteitis fibrosa. Seven 
years, pain in dorsa of feet, later affecting knees, lumbar spine, right hand, and 
wrists. Four attacks of ureteric colie with jiassagc of gravel on one occasion. 
Spontaneous fracture of 1st lumbar vertebra. Epigastric pain, anorexia, and mild 
nausea. Kyphosis. Nodule palpable in lower jjolc of right lolie of thyroid gland. 
Hypotonia of muscles. Radiograms of bones showed multiple areas of absoriition. 
Serum Ca 15*4 mgrm. Inorganic P 1-7 mgrm. Plasma phosphatase increased. 
Negative calcium balance. Iloublc resection of thyroid gland. Cystic colloidal 
and fcetal adenoma. No j^arathyroid tissue found. After operation serum Ca 
remained high and inorganic P low. Excretion of calcium remained above normal 
level. 

Compere (Chicago, 1930). — Female, 59. Generalized osteoporosis with no 
sign of bone cysts or tumours. Five years, pain in bones of legs, particularly feet. 
Two and a half years, bowing of both legs and general weakness. Hypotonicity of 
imiscles. Spherical nodule, 2 cm. in diameter, j)alpablc in lower pole of right lobe 
of thyroid gland. Serum Ca 12-0 mgrm. Inorganic P 3-7 mgrm. Increased urinary 
output of calcium. At operation nodule when excised proved to be thyroid 
adenoma. Parathyroid adenoma (l-O x 1‘8 cm.) removed from behind lower pole 
of left lobe of thj'roid gland. Normal left upper j)arathyroid body also removed. 
Developed tinglings in fingers and numbness in liands," No tetany. Serum Ca 
fell to G'9 mgrm. after two days, but after two months was ll-l mgrm. Urinary 
Ca output reduced to one-fifth of pre-operative level. No change in radiograms 
of bones after five months. General symptomatic improN'cmcnt with gain in weight. 

Pemberton and Geddie (Rochester, Minn., 1930). — Female, 14. Generalized 
osteitis fibrosa. Sixteen months, progressive weakness, loss of weight, vomiting, 
polydipsia, polyuria. Hypotonia of muscles. Radiograms showed diffuse decalci- 
fication of bones but no loss of normal structure. Serum Ca 10-3 mgrm. Inorganic 
P 2'5 mgrm. Negative Ca balance. No tumour palpable in neck. Adenoma of 
parathyroid gland removed (1-5 x 1-3 x 1-3 cm.). After operation gastro-intcstinal 
and other symptoms rapidly improved. Serum Ca 7-G mgrm. Inorganic P 3-9 mgrm. 

Leri, Layani, Lievre, and Weill (Paris, 1930).— -Male, 31. Osteitis fibrosa of 
von Recklinghausen. Five years, pains in right leg. Four years, attack of renal 
colic. Three years, pain on walking, swellings in tibim and left ulna. Two y'ears, 
pain in left hip, spontaneous fracture of left femur. Swellings and tender areas 
in bones. Radiograms showed diffuse dccaleification of skeleton with cyst forma- 
tion. Serum Ca 19-8 mgrm. Histological section of ulna showed osteitis fibrosa 
with giant cells. Later, other spontaneous fractures causing severe skeletal 
deformity. Further attack of renal colic. Parathyroid tumour size of small bean 
removed. Histology : adenomatous hj'pcrplasia. Tetany on tenth day. Great 
improvement. Sixteen months after operation : gained weight, walked with sticks, 
serum Ca 12-7 mgrm. Increased density of X-ray shadows of bones, with decrease 
in size of cy'stic areas. 

Fraser (London, 1930). Case 1. — ^Female, 42. Generalized osteitis fibrosa with 
cysts of bone. Ten years, pain in bones. Sirontaneous fractures of both humeri. 
IMany cysts in long bones curetted. Radiograms showed decreased density' of 
shadows of bones with cyst formation. No renal calculi seen. Serum Ca 14-G mgrm. 
Parathy'roid adenoma removed. Serum Ca day after operation, 5'9 mgrm. Pains 
in bones disappeared. Able to walk a mile. Seven months later returned with 
pains in arms and thighs ; serum Ca 8-2 mgrm. 

Case 2. — Female, 2G. Diffuse osteitis fibrosa. Three years, pain in bones. 
Admitted w'ith spontaneous fracture of left femur. Radiograms show'ed generalized 
changes in bones ; small renal calculi in both kidney's. Serum Ca 10-4 mgrm. 
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Cystic adenoma of parathyroid gland removed. Scrum Ca day after operation, 
7-5 mgrm. Fracture united. Three months after operation : jiains in bones still 
prcseiit ; unable to walk without assistance : no increase in density of X-ray 
shadows of bones : serum Ca O-G mgrm. 

Case 3.— Female. 23. Fibrocystic disease of bones. History of fall when aged 
14, followed three years later by ‘swellings of terminal phalanges of fingers and of 
wists. Cvsts curetted : sections showed osteitis fibrosa with cyst formation. 
Marked deformity of hands, long bones, pelvis, and skull. Large bilateral renal 
calculi. Serum Ca varied between 12-0 and li'5-2 mgrm. Parathyroid tumour 
removed. Day following operation, serum Ca 7-3 mgrm. 

Wexdel (iMagdeburg. 1930, Case 2).— Female, 17. Generalized osteitis 
fibrosa. Two years, had to give up sports because of sacral backache. Twelve 
months, fracture of left femur, shortly followed by fracture of right femur. Radio- 
grams showed multiple foci of osteitis fibrosa, cspceially in both femora, humeri, and 
spine. Serum Ca varied between 15 and 18‘9 mgrm. Head of left fibula explored ; 
histological section showed benign giant-celled tumour. At operation left lorver 
and right upper parathyroid glands noticeably enlarged (no measurements gi\'en). 
Left lower parathjToid gland removed and found histologically normal. After 
operation serum Ca remained high. 

RosEXBAcn and Disquk (Potsdam, 1930). — Female. 24. Generalized osteitis 
fibrosa. Severe thirst and polyuria suggesting diabetes insipidus. Pains in head, 
back, and limbs, loss of weight, muscular weakness, vomiting, loss of appetite. 
Spontaneous fractures of left femur and right humerus. Radiograms showed severe 
generalized osteitis fibrosa. (Blood chemistry not recorded.) Great increase in 
urinary Ca excretion. Soft grey tumour of right inferior jjarathjnroid gland removed 
(no measurements given). Histology; adenoma or hypcrplri-ia. After operation 
vomiting abruptly ceased and appetite returned. Olh'.mia. I riiiar\ Ca output 
fell to one-fifth of pre-operative level. Walked ivith aid of slicks. 

HunsT and Cosix (London, 1931). — Male, 17. Generalized osteitis fibrosa. 
Three years, genu valgum. Spontaneous fracture of left femur. Large swellings 
in each thigh. Two years, noticed small tumour in neck. Severe deformities of 
bones with tenderness on pressure. Firm oval tumour felt deeplj' situated in neck 
on left side of trachea. Excess of dark hair on pubes, abdomen, and back. Radio- 
grams : greatly diminished density of all bones ; trabeculated cysts in both femora 
uith pathological fractures. Bilateral renal calculi. Serum Ca 1 6-5 mgrm. Inorganic 
P 2-1 mgrm. Plasma phosphatase increased. Urinarj’ calcium output increased. 
Cystic adenoma (2-7 x 2-2 x 2-0 cm.) of parathjToid gland removed from behind 
upper pole of left lobe of thjToid gland. Tingling of fingers daj' after operation. 
On third day Chvostek and Trousseau signs positive. Fifth day, serum Ca 7-8 
mgrm., inorganic P 3-9 mgrm. 

Quick and Hunsbergeu (Philadelphia, 1931). — Male, 25. Five years, poly- 
dipsia, polyuria. Pains in back, arms, and legs. Persistent nausea. Four years, 
spontaneous fracture of femur, followed by other fractr.'. . ' wer end 

of left radius explored ; histological section showed : : . ' . ' ' : . ■ Three 

years, deformities progressed, multiple swellings appeared in various bones. Hseraa- 
turia. No renal colic. One year, extreme deformity of all bones except those of 
head, hands, and feet. Diminution of 2.5 in. in total height. Radiograms showed 
marked decaleification of all bones, with innumerable fractures, and evidence of 
tumours and cysts. Discrete dense shadows in region of left kidney. Serum Ca 
15'7 mgrm., and inorganic P 2-7 mgrm. Plasma phosphatase increased from four- to 
five-fold. Fullness in left side of neck suggestive of a tumour. At operation para- 
thyroid tumour (1-7 x 1-5 x 1-1 cm.) removed from deep surface of left lobe of 
thjToid gland. Histological picture : hj^ierplasia. In one week serum Ca fell to 
11-.5 mgrm., but in three months had risen again to 15 mgrm. At second operation, 
three months after first, further portion of tumour (3-5 x 2-0 x 1-5 cm.) removed. 
Twenty-four hours later, serum Ca 8-9 mgrm. Tetany on fourth day relieved by 
calcium gluconate and calcium chloride given intravenously. No tetany after 
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thirteenth day. Estimation of Ca balance showed an increased positive balance 
compared to the figure obtained before operation. Radiograms taken one month 
after second operation showed increa.scd density of sliadows of hones. 

Snappeh and Boeve (Rotterdam, 1031, Case . 2). — Female, O.'l. Three years, 
swelling of right heel, radiograms showed cyst in calcaneus. Two years, .swelling 
in riglit tibia explored ; hi.stological section .showed giant-celled tumour. Four 
months, pain in right thigh, spontaneous fracture of right femur which remained 
un-united. Radiograms showed poor bone .shadows with cysts in ilium and femora. 
No tumour felt in neck. Serum Ca 14-7 ingrm. At operation adenoma of para- 
thyroid gland size of almond removed. No tetany, pains imj)roved. Two months 
later serum Ca 12'1 mgrm., fresh ey.st-likc areas in radiograms of bones. Neck 
re-explored but no further tumour found. Patient treated with vigantol (irradiated 
crgosterol) ; great improvement, both clinical and radiological, although serum 
Ca 1.3-8 mgrm. and inorganic P 0-84 mgrm. 

Hunter (London, 1031). — Female, 37. Caxc 2 of pre.sent paper. 

METHODS USED IN STUDY OF AUTHOR S CASES. 

Methods of the Metabolism Ward. — In our experience it lias been 
impossible in the general hospital ward to attain accuracy of method which 
in any way approaches that of the laboratory. Our investigations have been 
carried out in a special metabolism ward under the care of an experienced 
Sister-Dietitian, and it is upon the painstaking and intelligent efforts of such 
a person that the accuracy of the work depends. 

In the stud}'' of calcium metabolism it is necessary to know not only the 
level of calcium and phosphorus in the blood, but also the calcium and 
phosphorus balance ; for just as the level of a river docs not indicate the 
direction in which it flow's, so the levels of the figures in the blood give us, in 
themselves, no indication wdiether calcium is flowing into excretory channels 
or into the tissues. 

In our studies of endogenous calcium metabolism we assume a definite 
responsibility to the patient for the proper treatment of the disease under 
consideration, and w’e see that this has precedence over any investigations. 
The patient is given a diet containing only 100 mgrm. of calcium a day, but 
adequate in all other rcsjrects. This is necessary in oi’der to reduce to a 
minimum the amount of unabsorbed calcium in the faeces. During the first 
few' days the patient is allowed to choose whatever articles of diet seem most 
attractive from the limited list of foods Ioav in calcium (Sherman, 192C ; 
Simmonds, 19,31). Emphasis is placed upon the fact that once a diet is 
chosen it cannot be changed during the period of study. Fluid and sodium 
chloride intake are kept constant, and distilled w-ater is used in the preparation 
of all food and drinks. Sufficient sodium bicarbonate is given by mouth to 
make the reaction of the tw'cnty-four-hour mixed urine neutral to phenol- 
sulphonejjhthalein (i^H 7-3). The faeces are divided into three-day periods 
by the oral administration of 0-3 grm. of carmine alum lake every third day. 
Since constipation usually occurs on a low' calcium diet w'e frequently employ 
liquid paraffin as a laxative. In some cases, where carmine does not appear 
in the stools within tw'enty-four hours, w'e use a simple enema made with 
distilled w'ater. The urine is obtained in tw’enty-four-hour specimens. 

Since inorganic salt excretion reaches a constant level only very slow’ly, 
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we endeavour to change our conditions of study not more tlian once in twelve 
days. 

Preparatory to operation for removal of a paratlijo’oid tumour the patient 
is kept on an umveiglicd high calcium diet. This includes four pints of milk 
daily, together with ice-cream, chee.se, and eggs. 

Laboratory Methods. — In estimating the blood-serum calcium the 
Ivramcr-Tisdall method as modified by Clark and Collip (1925) gives results 
with an average error of 2 per cent and a maximum error of 5 per cent. The 
normal figure by this method varies between 9-0 and ll-O mgrm. per 100 c.c. 

The distribution of phosphorus changes when blood is allowed to stand. 
Once the corpuscles have been laked, the liberated organic esters are very 
rapidly hydrolysed by the plasma phosphatase, and the concentration of 
inorganic phosphates rises rapidly. Samples of blood for estimation of the 
inorganic phosphorus must therefore be taken into oxalate, and any hiemo- 
lysed sjiecimens must be rejected. With such precautions, using the method 
of Briggs (1924), the experimental error should not exceed 2 per cent. 

In health the level of inorganic phosphate in the blood plasma varies 
between 2'5 and 3-5 ingi’in. phosphorus per 100 c.e. In children, where 
ossification is more active, readings up to 5 mgrm. per 100 c.c. are found. 

In 1929 Kay published a method for estimating the activity of the phos- 
phatase in the plasma. He expresses this enzyme activity in terms of the 
number of milligrams of phosphorus liberated as inorganic jJkosphate from 
excess of sodium ^-glycerophosphate in forty-eight hours at SS® C. and at 
pH 7'6 by 1 c.c. of plasma. Under these conditions the average value for 
normal plasma is 0-15 mgrm. In young infants the figure is Ingher. 

The calcium estimations of both food and excreta were carried out by 
the method of McCrudden (1910). 

Radiographic Methods. — In estimating the density of the radiographic 
shadows of bones it is found necessary to use a controlled method. A control 
subject is chosen of the same se.x, age, weight, height, and build as the jaatient. 
The corresponding limbs of patient and control are placed side by side and 
exposed simultaneously on the same negative. Where a series of radiograms 
is taken in one patient the same control subject is used each time. 

Histological Methods. — Wherever possible histological investigations of 
portions of bone and of parathyroid tumours have been carried out. The 
methods are indicated by Professor H. M. Turnbull in the reports on the 
corresponding cases. 


CASE REPORTS. 

Case 1. — Hyperparathyroidisin. Generalized osteitis fibrosa. Renal calculi. 
(By the kindness of Dr. N. Hill and Dr. H. C. Lucey). 

E. G., married ivonian, aged 49. 

History.— Eight years, hack began to bend. Shoulders became rounded. 
Gradual diminution of total height. Four years, multiple spontaneous fractures 
giving rise to deformities of limbs. Became bed-ridden. Admitted to metropolitan 
Hospital, London, with spontaneous fracture of left humerus. 

Past Hi story. —Had pneumonia twice. Four children. Three alive and well. 
One died of tuberculosis. 

On Exajiination.— Height, 4 ft. 9 in. Intelligence normal. Lies in bed 
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totally disabled, greatly deformed, breathless, and very wasted. Calvaria large. 
No tumour felt in neck. Angular curve in spine at level of alh thoracic vertebra. 
Sternum and clavicles arched forwards. Collajrso of ribs, causing the lateral diameter 
of the thorax to be greatly diminished and the antcro-poslcrior diameter increased. 
Gross deformity of both upper limbs from mal-imion of fractures. Signs of fracture 
of left humerus. Abdomen protuberant, subcostal margins approximated to iliac 
crests. Legs crossed scissor fashion owing to mal-union of fracture of left femur. 

Radiograms. — ^Poverty of .shadows of all bones examined, loss of detail and 
stippling. Atrophic changes, pale cy.st-like sjiaccs, and old fractures in hones of 
limbs. Kyphosis, collapse of ribs, and tri-radiate pelvis. Calvaria greatly thick- 
ened, blurred, and coarsely mottled. Large calculi in right kidney. 

Pkoguess. — Progressive emaciation and exhaustion. Scrum calcium 13-3 
mgrm. per 100 c.c. Died following further spontaneous fractures. 

Post-mortem (Dr. H. C. Luccy). — Bronchopneumonia. Gross changes in 
bones and parathyroid glands {acc hclmv). Three large irregular calculi in right 
kidney, rvith hydronephrosis and dilated ureter. No calculi in left kidney. Heart, 
liver, and spleen wasted. Larynx, trachea, oesophagus, suprarenals, pancreas, 
uterus, ovaries, and pituitary normal. No macroscopic evidence of metastatic 
calcification found in any organ. 

CoMROsiTioN oi' Renal Calculus. — A jiortion of calculus taken for chemical 
analysis was friable and of a uniform white colour and consistency throughout its 
whole substance. 

Chemical composition : — 

Ca . . . . 24-4 per cent CO.j . . . . O-T per cent 

P . . . . 8-4' „ „ Oxalic acid . . 0-8:> .. ., 

The calculus therefore consists principally of calcium jihosphate, but there is more 
calcium than can be entirely accounted for by the acids. A comparison with the 
composition of bone is obviously of great interest. 

Composition of bone : — 

Ca . . . . 20-0 per cent CO.. . . . . 3'23 per cent 

P . . ..9 0 .... 


Pathological Report. 

(Professor H. M. Turnbull.) 

Tissues sent bj’’ Dr. H. C. Lucey and Dr. N. Hill. (P.M. Appendix 49G/1929.) 

1. Bones. — 

Macroscotic. — 

1. CaZuoria.— This and the other specimens had been preserved by the 
Kaiserling process. The specimen was the posterior part of the roof of the skull 
removed hy a coronal cut close to the fronto-parietal suture and a horizontal cut 
1-5 cm. below the external occipital protuberance. The bone was greatl}- thickened 
and weighed 503-3 grm. It -was 0-7 cm. thick at the junction of the two cuts, and 
rapidly thickened to 4-5 cm. upon the top of the skull and to 2 cm. in the mid-line 
below the occipital protuberance. The sawn surfaces were finely porous under a 
hand-lens, and red-purple. The grooves for the meningeal arteries were very deep ; 
the sutures were completely obliterated. 

2. Right Humerus {Fig. 175). — The bone was greatly deformed, and measured 
only 25 cm. in a straight line from top to bottom. The shaft showed a conspicuous 
curve foru'ards after a sharp kink at the surgical neck and also a sinuous cur%'e with 
the upper eonvexity outwards and the lower inwards. A fusiform expansion (3-3 
cm. diam.) in the upper 9 cm. of the shaft was follorved by a narrow portion (2 cm. 
diam.) for 3-5 cm., and this again by an expansion (3 cm. diam.) above the capitellum 
and trochlea. The lower expansion formed upon the anterior surface an oval, dark 
srvelling (5 x 3-5 cm.) with an apparent^ membranous wall. The shaft was 
covered by an adherent layer of periosteum, tendon, and muscle. On the cut 
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surfaces revealed by sagittal section tlic tuber- 
osities and the head showed a few small areas 
of soft yellow fatty marrow enclosed in a grey 
gelatinous tissue, which felt gritty and showed 
in places under a hand-lens a close, sponp' 
bone. In the lower part of the tuberosities 
and in the surgical neck was an area of red 
marrow, free from bone. In the surgical neck 
this red marrow was bounded on each side by 
a layer (3 mm. deep) of grey gelatinous tissue 
that contained a delicate porous bone of 
slightly wider mesh than in the head. The 
red marrow extended as a wedge into the 



upper expansion of the shaft. The rest of the 
upper expansion contained five large and many 
small cysts of round or irregular shape. The 
cysts were often crossed by membranous 
trabecula:, and Avere cither empty or contained 
a deep-red jelly. The lining of the empty 
cysts was smooth and slaty grey. The larger 
cysts had a thick (2 mm. or more) wall of 
elastic grey tissue. Between the cy.sts was a 
little grey, gelatinous, tough, granular tissue 
mottled with red. Grey tissue containing 
spicules of bone, similar to that forming the 


Fia. 175. — Cose 1. Genornlized osteitis fibrosa. 
Sagittal section of right humerus. {X 5-) i-®!' 

kindiiefis of Dr. H. C. Jakc\) and Dr. Hill.) 


corticalis of the neck, lay beneath the peri- 
osteum over the cysts. It usually formed a 
mere shell, but at one spot on the anterior 
surface was a small patch 5 mm. thick and 
at another a longer segment 5 mm. thick. 
Beneath the latter patch tvas an area of ycllotv, 
fatty marrow. In the lower end of the upper 
expansion, beneath the cysts, the medulla was 
filled Avith soft red-broAvn tissue. In the nar- 
roAv portion of the shaft the medulla contained 
yellow, fatty marroAV. The corticalis here and 
outside the red-broAvn tissue aboA’e consisted, 
as in the neck, of grey gelatinous tissue con- 
taining a delicate spongy bone. Where fairly 
cut it Avas 4 mm. thick. In the Ioavct expan- 
sion cysts similar to those in the upper A\'ere 
covered anteriorly by a gritty membrane and 
posteriorly by about 4 mm. of the grey gela- 
tinous tissue containing spicules of bone. The 
Avail between the fossae above the trochlea 
consisted of a similar grey, gritty tissue ; the 
trochlea contained a harder, finely porous bone 
and fatty marroAv. 

Micuoscopic. — Portions of the skull and 
humerus Avere decalcified in Miiller’s solution 
folIOAved by nitric acid, and Avere stained by 
Schmorl's thionin methods, etc. 


i 
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1. Calvaria, at Summit of Coronal Cut. — Titc bone is limited externally and 
internally by an interrupted line of slender trabceulic. Bet-\veen these lines trabecu- 
la: of very irregular shape, either lying free or anastomosing, form a spongiosa of 
close mesh. The trabecula; consist of a non-lamellar or ivovcn bone. Part of this 
is typical coarse-fibred bone, in Avhicb the bundles of fibrils interlace at obtuse 
angles, the cell-spaces are closely iiackcd, large and of irregular shape, and the 
canalieuli are scanty and short. Part is a bone in which the bundles of fibrils 
interlace at more acute angles and in places form an iin^ierfcct lamellation, whilst 
the cell-spaces and their canalieuli ajiproach in number, arrangement, and shape 
those of perfect lamellar bone. Those two tyjjcs of u-oven bone may be conveni- 
ently called coarse-fibrcd bone and intermediate bone. Where both occur in one 
system the coarse-fibred is central and merges into the intermediate, which may 
become imperfectly lamellar in its periphery. The imperfectly lamellar hone 
resembles that laid upon cartilaginous trabceulic in infants ; it is an immature 
lamellar bone. There is no perfect lamellar bone, such as is formed in the Haversian 
systems of adults. The larger trabecuhe usually .show three or four .systems in any 
field under a -J-in. objective. A few trabceulic contain smalt vascular canals, but 
there are no Haversian systems. There are numerous focal areas of resorjition by 
many large osteoclasts. Active appo.sition is also focal. The osteoid zones are 
not abnormally deep. The marrow is fibrous throughout. The fibrosis is very 
uniform, and consists of numerous delicate collagenous fibrils and relatively few 
fibrocytes with narrow spindle nuclei. The vessels arc engorged but are narrow. 
Near the outer surface is an oval cyst (5 X 2-5 mm.), which has a smooth margin 
bounded by a narrow zone of denser fibrosis, 

2. Head and Under Surface of Anatomical Neel; of JJumcrus. — There is a narrow 
layer of bone beneath the articular cartilage, and a very slender, interrupted, strip 
of bone beneath the periosteum of the neck. These layers of bone are bounded 
by a zone of fibrous marrow, except in a A’ery few jrlaccs, where they are in contact 
with adipose marrow. Within the head and neck is a rcmarkablj' small number 
of small, irregular, and .slender trabcculrc. One or two of these are bounded by 
adipose marrow in part of their course. A few others are surrounded by a narrow 
zone of fibrous marrow. All the remainder are grouped within broad strands of 
fibrous marrow Avhich form a net enclosing large areas of adipose marrow. The 
adipose marrow is in excess of the fibrous. In the few j)laces in which the bone is 
in contact with adipose marrow it is almost invariably undergoing neither resorp- 
tion nor apposition. Elsewhere active resorption is very great. Osteoclasts are 
very numerous both upon and close to the surfaces of trabcculrc, which have a very 
gnawed appearance owing to the number of Howship's lacuna;. Active apposition 
is shown by numerous large osteoblasts upon osteoid zones. It is greatly over- 
shadowed by active resorption. Where the o.steoid zones are cut at right angles to 
their surface, they are not deeper than in the long bones of healthj’ infants. The 
fibrous marrow is slightly more cellular than in the skull. With the exception of 
one or two small fragments of lamellar bone the bone is woven and mostly of the 
intermediate type. 

3. Surgical Nech. — The corticalis is replaced by a sharply defined layer of 
fibrous marrow within which lie scattered a few small trabecula; of woven bone. 
Active resorption by osteoclasts is again very great. Active apposition is present 
but is relatively slight. The medulla consists of adipose tissue which is injected 
throughout and contains numerous foci of hsematogenous activity. 

4. Shaft between Upper and Lower Exjmnsions {Fig. 170). — The longitudinal 
section includes the whole thickness of the bone. The corticalis on each side is 
again replaced by a layer of fibrous marrow, which is of even depth and has a 
straight inner margin. Under the periosteum on each side is an interrupted, narrow 
strip of bone. This is lamellar on the outer side but Avoven on the inner. Beneath 
this strip the fibrous marrow contains trabecula; Avhich are in general slightly more 
numerous and larger than in the surgical neck. They consist of AvoA^en bone, Avhich 
for the most part is of the intermediate type and frequently becomes lamellar 
tOAA’ards the free surfaces. One or tAvo HaA'ersian systems are being formed Avithin 
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the largest trabeculfc. The traheculic arc comjjosed of fewer separate systems than 
in the skull. In many places there are mimerous osteoclasts in Howship's lacuna; 
and in the adjacent marrow. There are also many osteoid zones covered by a 
layer of closely packed, large osteoblasts. Tlie osteoid zones arc of about the same 
depth as in infants. The fibrous marrow is very similar to that in the head of the 
humerus, but the capillaries arc slightly widened, there arc a few haemorrhages, and 
there are many groups of cells loaded with iron-pigment. Further, there arc small 
focal areas in -which the marrow is not fibrotie and contains luematogenous marrow. 
The medulla contains adipose tissue. 

Remarks. — The most conspicuous feature in the bones examined is 
resorption. Resorption -was very'- active at tlie time of death, especially in 
the cortex of the humerus. Past resorption is obvious in view of tlie replace- 
ment of the compaeta of the skull and humerus by small isolated trabecula;. 
In the humerus extremely little bone remains. All ]rerfcct, adult lamellar 
bone has been removed from the skull and humerus, except possibly some 
small fragments beneath the periosteum of the humerus. The bone that is 
now present is almost all woven bone which is partly typical coarse-fibred 
bone and partly a -woven bone that has been described above and called 
‘intermediate bone’. The coarse-fibred bone merges into the intermediate 
bone, and the latter merges into a lamellar bone Avhich is n-iost perfect in the 
corticalis of the narrow ]:)ortion of the shaft of the humerus. Coarse-fibred 
and intermediate bone are found in the fundamental systems of the long 
bones of adults. Since, therefore, resorption usually commences in Haversian 
systems and e.xtends to fundamental systems, portions of such bone are likely 
to remain longest. The amount and distribution of the woven bone in this 
case, ho-wever, make it impossible for it all to be remnants of fundamental 
systems. Further, much is obviously of recent formation. There can be 
little doubt that most of the bone present, probably all in the skull, represents 
bone which has been formed during the disease. It follows that resorption 
has cleared away almost all, if not all, the normal bone, and that this great 
resorption has been associated rvith apposition. That the two processes have 
continued side by side for a considerable time is shoAvn by the mosaic of 
systems in the trabeculae. The number of systems is small in the small 
trabeculae of the humerus, but is moderately great in the larger trabecula; of 
the skull. At the time of death active apposition was taking place through- 
out the bones examined, but is overshadowed by the active resorption. The 
number and size of the osteoblasts upon the osteoid zones point to a rapid 
apposition. The depth of the osteoid zones is not greater than in healthy 
infants, so that in view of the rapidity of apposition there is no evidence of 
osteomalacia. When sections such as these are examined it is not difficult 
to understand how bones formed by trabecula; isolated in a fibrous matrix 
cair bend without any softening of the trabecula;. 

A fibrous marrow is present throughout the calvaria, throughout the 
corticalis of the shaft of the humerus, and in part of the spongiosa of its heat 
and neck. The distribution of the fibrous tissue is closel};^ connected with 
the osseous portions of the bones. In the shaft of the humerus it rejilaces 
the original corticalis and is sharply limited from the adipose or hmmatogenous 
marro-w of the medulla {Fig. 176). In the head and neck of the humerus it 
forms strands enclosing groups of bony trabecula; or forms a zone rounc 
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single trabeculsc. A few trabecula; are in part of their course in direct contact 
with adipose marrow on one or both sides. At such spots active resorption 
and apposition are very rare, but do occur. These appearances, which I 
have seen in other cases, suggest that the fibrosis of the marrow is merely 
an expression of exceptional activity in the osteogcnetic marrow. 

The cysts in the humerus were not examined microscopically, but a small 
cyst was accidentally found in the skull. Its structure gives no indication of 
its mode of formation. — H. jM. T. 

2. Parathyroid Bodies. — 

Macroscopic. — The specimen was a thyroid gland {Fig. 177) from which had 
been sliced off the posterior parts of the left lateral lobe. The cut surface of the 
thjToid gland was dark and glistening. In a concavity in the upper pole of the 
left lobe was the cross-section of a sharplj' defined j’ellowish-white sphere !•! cm. 
in diameter. This was covered ex- 
ternally by a transparent capsule, 
which swept in as a narrow grey 
line between it and the thyroid 
tissue. Projecting into the lower 
pole of the right lobe from the 
posterior border was a j'ellowish- 
white mass, 2-8 cm. high, 1-8 cm. 
from before back, and about 2-5 
cm. from side to side. The outer 
surface was nodular and covered 
by a transparent capsule. The 
cut surface showed a central, 
granular, gritty, yellow area, 
from which one or two calcareous 
spicules projected. Round this 
was a zone of smooth, pale yellow 
tissue separated into rounded 
lobules of about 3 mm. in 
diameter. 

Microscopic. — The left upper parathyroid body is surrounded by a capsule of 
dense collagenous fibrous tissue and elastic fibres, which shows a few calcareous 
plaques in its inner aspect. Within this it is divided into small acini by a net of 
capillaries, walled by a sheet of collagen. In three small areas the collagen is greatly 
swollen and hyaline, Avhilst the capillary lumina are obliterated, so that stout hyaline 
nets are formed enclosing small remnants of acini. Throughout much the greater 
part of the gland the acini contain polygonal cells ivith a deeply oxj'phil, eosinophil, 
cytoplasm. This cytoplasm is almost always vacuolated, but the vacuoles are 
usually very small, so that the cells t 3 q)ically have a solid, granular appearance, 
recalling hepatic cells. The cells measure in mean diameter 7 to H-o p. Their 
nuclei are round or slightly oval. They usually measure 4 to 5 p, but variation 
in the size of the nuclei is conspicuous ; many measure up to 7 p, and there are a 
very few of 9-5 p. Most are very deeply stained. They show a stout membrane, 
a widely meshed net of chromatin, large rounded nodes, and occasionally, one or 
more nucleoli. In sharp contrast to the main part of the gland are a few scattered 
groups of acini which contain smaller, greatly vacuolated cells. These cells measure 
from 6 to 9 /n Their nuclei are usually 4 p, rarely as large as 6 /< ; the larger 
examples are less deeply stained. They show a basophil reticular cytoplasm and a 
basophil cell-membrane (piTonin-methylgreen). Occasionally a faintly stained oxy- 
phil substance can be seen in the meshes of the reticulum. Most of the cells are 
very dropsical, showing little or no cjdoplasm except the cell-membrane. Some of 
these acini contain a few of the deeply oxyphil cells also. 

In the adjacent thyroid gland most of the acini are large and filled with colloid, 
VOL. XtX.— -NO. 74. 15 



Fto. 177 . — Case 1. Gonornlizecl osteitis fibrosa. 
Thyroid gland showing in section smaller tumowr of 
left superior parathyroid body and larger tumour of 
right inferior parathyroid body. [Actual size.) [By 
the kindness of Dr. H. C. Lucey and Dr. N. Hill.) 
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M’hilst the epithelial cells are sharply tlcnncd and llatlcncd. In other acini there 
is little or no colloid, and the cells are ill-dcftned. 

The right loivcr pnrnthjjroid hodji is divided into larffc rounded and ova! iolnilcs 
by stout septa, which consist of eollai»cn and clastic lihres and arc frequently 
bounded internally by a sheet of elastic fibres. The peripheral lobules project into 
the surrounding areolar tissue, being frccuicnlly se|)araled to a considerable extent 
by wedges of areolar tissue containing large vessels, and their free convexities arc 
encapsulated by continuations of the septa. One large and several small lobules lie 
apparently free in the areolar tissue at a considerable distance from the main mass. 
Other small lobules appear to be isolated within sejrta. Tlic cajrsulcs of the isolated 
lobules arc nowhere lined with endothelium. 'J'lie septa contain veins and a few 
arteries. The lobules arc more or less completely stdrdividcd into acini by the Avails 
of numerous branching veins and capillaries (Laidiaw's and van Gicson's stains). 
The acini are usually' of large size and are frefpicntly long and narrow. In one 
lobule there are large areas in which the collagen of the veins and cajjillaries is greatly 
swollen and hyaline, and forms hyaline nets like those seen in the left body. Most 
of this hyaline tissue is calcified. In the centres of the areas the remnants of acini 
within tile calcified net arc frc<|ucntly necrosed and often are ealcilied. The 
septum bounding this lobule, and some adjacent septa, arc also hyaline and 
extensively' calcified. In this body deeply' oxyphil cells arc very scanty. U.sually 
they' are scattered singly throughout the gland, but somclitncs they’ form small 
groups. They' arc of similar size to those in the left, llasophil cells greatly pre- 
dominate. They measure from 4-.o to 12 /». Most are between 0 and 12 /i 
dropsical, the cytoplasm being reduced largely or entirely' to a ccll-membranc. The 
nuclei are usually 4 ;i in mean diameter, but there arc a few giant ova! nuclei up 
to lO-.'j fi. Most of the nuclei are pale. In places these dropsical basophil cells 
arc of long, narrow columnar shaiie. c.g., 20 x fi /i. They’ arc then arranged some- 
times in a palisade between two vascular septa, sometimes as the sharply dclinef 
wall of a cleft that contains a few free rounded cells. Cubical basophil cells occa- 
sionally' surround a small sphere of oxy'phil coagulum. , 

In a small piece of thyroid gland the colloid is less deeply stained than on tu 
left, and the cells arc not flattened. 

Remarks. — In order to comjiarc the oy'tology' of this and the subsequent 
enlargements with that of normal parathyroid bodies some account of the 
latter is necessary. The measurements given arc mean diameters in paradin 
sections of a series of glands fixed in formaldchy'dc. 


T/ic normal parathyroid glands. 

Welsh (1898) divided the cells of the normal gland into oxj'phib cells 
and principal cells ; he subdivided the latter into four types according o 
their form and arrangement. Erdheim (1003) described two kinds of '' 
cells : the large pale and the small dark. According to Erdheim (I > 
oxyphil cells occur first in the tenth year, and arc present in variable num cr 
ever after. My own series agrees with this, but only' one v'car, the fift h 
represented between the second and the thirteenth. There is no diffieu ty )n 
distinguishing these three types of cell : the dark oxyphil, the pale oxyphi , 
and the principal. , ^ 

The dark oxyphil cells are in general the rarest. They are frequen > 
absent when the pale type is present, and it is exceptional to find them 
forming large groups. They are usually found in small number, both among 
the principal cells and in contact with pale oxyphil cells. The latter is t icir 


* Welsh actually wrote “ oxyphile.” 
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favourite position. When present in groups of pale oxyphil cells they recall 
crescents in mucous glands- They measure from 7 to 12 /x, in mean diameter, 
usually being about 9-5 ja. The cj'toplasm looks dense and granular. Under 
high maginficatiouis it sho%YS scattered vesicles of different sizes ; I have not 
detected true granules in fixation ivith formaldeliyde, Zenker, or alcohol. It 
is stained deep red or 2 >m’plish red by h.'cmatoxylin and eosin, and dark green 
by pyronin-methjdgrcen. No net formed bj’' cell-membranes is seen between 
adjacent cells, but in sections stained with pyronin-mcthylgreen a jiink mem- 
brane sometimes bounds the cjdoplasm of an occasional cell. The nucleus 
measures 3-5 to 5 fi. Except when of the largest size, it is usually deeply 
stained but shows a clear structure. 

The pale oxijphil cells {Fig. 190) usually form a variable number of 
nodules that are consjiicuous under low powers ; with higher magnifications 
others are found singly or in small groups. The cells measure from 9-5 to 
17'5 g, but are usually from 12 to 15 g. The cytoplasm is very characteristic, 
consisting of er^enly distributed small spherical granules. The membranes of 
adjacent cells form a sharply defined net of perfectly polygonal mesh. The 
cjdoplasm is stained a bright warm red or a paler pink by hfematoxylin and 
eosin ; in pyronin-methylgreen it is stained pale blue-green, but the mem- 
branes are stained pink. More deeply stained red particles sometimes lie on 
the pink membrane and project into the cytoplasm ; rarely a similar particle 
lies isolated within the cjdojolasm. I liave not yet detected glycogen in the 
cytoplasm of these cells in normal material from the jrost-mortem room, but 
I have found it in similar cells in enlarged glands removed by operation. The 
nuclei measure from 3-5 to 7 fx, but 7 jx is very exceptional and 4 to 5 p. is 
usual. The smallest nuclei are found in the larger cells and are pyknotic. 
The pale oxyphil cells sometimes surround small alveolar spaces filled with 
acidophil coagulum. 

The principal cells differ according to their degree of vesiculation. They 
vary in size from 6 to 15-5 /x. The smaller cells are least vesiculated. Their 
cytoplasm consists of an irregular net of particles of cytojrlasm of different 
sizes. As vesiculation increases a cell-membrane becomes visible and the 
cytoplasmic net becomes ever more scanty until completely dropsical or 
ballooned cells are formed in which the nucleus lies free in a cavity bounded 
by a membrane {Fig. 183). The meshes of the net of membranes between 
adjacent ballooned cells are less perfectly polygonal, being more rounded, than 
those between pale oxyphil cells. The cytoplasm is stained a blue purjde by 
hsematoxylin and eosin. In pyronin-methylgreen the membrane and cjdo- 
plasmic net are pink, some large particles in the net usually being a deeper 
red, A very pale blue-green ground can be recognized in some cells. The 
principal cells are, therefore, essentially basophil. Glycogen is found in them, 
and is most abundant in the dropsical examples. The nuclei measure from 
4 to 5-S [i. They are usually lightly stained, but tend to be dark in the 
smaller cells. Alveolar spaces filled with acidophil coagulum are bounded 
more frequently by principal cells alone, or by principal cells and one or two 
dark or pale oxjqfiiil ceils, than by pale oxj>phil cells alone. Those bounded 
by oxyphil cells alone are usuallj' smaller. 

Nature of above Types of Cell. — ^Although the dark and pale oxyphil cells 
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and the principal cells are easily differentiated, particularly in sections stained 
with pyronin-methyl green, the three types appear to represent conditions of 
special activity, or conditions of exaggeration of a particular activity common 
to all, rather than to be cells of distinct origin and nature. Evidence of the 
origin of oxyphil cells from principal cells is found in the absence of oxyphil 
cells in the foetus and young child, the variation of their number in older 
subjects, and the sporadic presence among principal cells of single dark or 
pale oxyphil cells of similar shape and only slightly larger size. Further, 
pale oxyj^hil cells can apparently lose their peculiarities and become indis- 
tinguishable from ballooned glycogen-containing chief cells. Thus, not only 
are pale oxyphil cells often found within groups of ballooned cells, but some- 
times in a nodule of pale oxyphil cells morphological transitions arc found 
to completely dropsical cells with a basophil membrane from cells with a 
typical finely and evenly granular pale oxyphil cytoplasm and basophil mem- 
brane through cells with a similar cytoplasm broken to different degrees by 
large clear vesicles. There can be little doubt that dark and pale oxyphil 
cells are closely related. When cells of both types arc present most of them 
lie in direct contact. Further, the depth of staining by eosin varies in 
different groups of pale oxyphil cells, the more deeply stained being of 
smaller size and having their cytoplasmic granules more closely packed. That 
oxyphil cells merely represent an exaggeration of an activity possessed by 
principal cells is suggested by the pale variety, and occasional examples of 
the dark, showing a basophil membrane, whilst a pale oxyphil substance can 
be detected in the basophil net of some principal cells. Further, the basophil 
cytoplasmic net of the principal cells usually contains more deeply basophil 
particles, whilst similar particles sometimes lie upon the basophil membrane 
of pale oxyphil cells and occasionally lie isolated within the oxyphil cyto- 
plasm. The appearances suggest that the oxyphil cells are principal cells in 
which the cytoplasm has been so charged with oxyphil granules that the 
basophil net has been more or less completely reduced to a limiting membrane. 

The parathyroid glands in present case. 

In the present case the structure of the right parathyroid gland suggests 
an enlargement by an addition of lobules in the periphery rather than by a 
simple expansion. There is no evidence, however, that the enlargement has 
been associated with destruction of tissue or permeation of channels lined 
with endothelium. The structure can be explained by successive enlarge- 
ment of the lobes of a segmented gland, a process which is taking place m 
the smaller parathyroid gland of Case 4. In both glands retrogression is 
indicated by hyaline degeneration of vessels. This is very slight in the left 
gland, but is considerable in the centre of the very large right gland, and is 
here complicated by calcification. Such retrogression is not proof of true 
neoplastic growth ; severe degenerations occur in colloidal goitre, which is 
not definitely a neoplasm. The cells are of kinds found in normal glands : 
the only abnormalities are the cylindrical principal cells of unusual height 
and the giant nuclei. Cylindrical principal cells are found, however, ui 
normal glands, and the mean diameter of these exceptionally elongated 
examples falls within normal limits. Giant nuclei are found in hyperifiasias 
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that indicate abnormal functional activity; they arc conspicuous in many 
thyroid glands in Graves’ disease. Tliere is, therefore, in the gross and minute 
stmeture of the two enlarged pai-athyroid glands nothing that indicates 
autonomous neoplasm rather than functional hyperactivity. In the hyper- 
plasia there has been a very great inci'case of dark oxyphil cells ; in the right 
gland their mass greatly exceeds that of all four glands in a normal subject. 
Principal cells in the dropsical or ballooned state form, however, a far greater 
proportion of the total mass of the two glands. Unfortunately no material 
was available for the detection of glycogen, which is usually abundant in 
ballooned principal cells. — H. M. T. 

Case 2. — Hyperparathyroidism. Generalized osteitis fibrosa with multiple osteo- 
clastomata. (Hunter, 1931). 

M. F. R., single woman, aged 37. (L.H. Reg. No, 40737/1930.) 

History. — Born in Greenwich. Employed in post ohice from 1908 (when aged 
15) till March, 1928. 

Summer, 1925. — While on holiday (chiefly walking) along Rhine valley, had 
slight injury to right foot making the arch painful for a few weeks. Continued to 
walk and was otherwise well. 

May, 192G, — Slight pain in knees, hips, heels, and in arms. Weakness and 
lack of energy. Unable to walk any distance ; had to give up tennis but was able 
to work. Occasionally cried with pain on shaking hands. 

May, 1927. — Seven weeks’ holiday on account of pain in legs and knees. 

September. — Pain much worse in hips, knees, and heels. Legs and thighs 
unaffected. Pain never prevented her from sleeping, was worse when she moved 
about. In bed for seven weeks. Temperature was normal, but she was thought 
to he suffering from rheumatism. Pain and weakness occurred in the arms, and 
she had to give up work because she was unable to stoop or lift the heavj' 
ledgers. 

February, 1928. — Hardly able to get about because of pain and weakness. 
Unable to get up from a chair or to walk with aid of a stick. Slight swelling of jaw 
was noticed. Right hip was now tire site of worst pain. Improved slightly, went 
back to work half-time for two months. 

March. — Had to leave work permanently. 

June. — Slipped from her ehair and was doubled up at the hips. Had to be 
lifted up and has not walked since. Great stiffness of lower limbs, hips becoming 
very painful and knees remaining straight. Admitted to Greenwich and Deptford 
Hospital, where she remained in bed for five weeks. While under treatment she 
noticed a swelling of the left forearm and another on the back of the right hand, 
lilereurj' ointment was rubbed into these rvithout effect. Radiograms taken of 
jaw and of both hip-joints. She was told that there was no fracture, but that the 
bones Avere verj" thin. Had massage at home for three months. 

Oct. 28.— Admitted to Guy’s Hospital. Weight, 5 st. 5 lb. 8 oz. 

Nov. 14. — ^Accidentally throAvn from a Avheel-chair. Painful injurj' of right 
forearm. 

Radiograms of Bones, — “ All bones very translucent. Fracture of right radius 
and ulna. Shaft of left ulna shows cavitation and expansion of cortex. Ribs 
collapsed. Destruction of bone in third right metacarpal, both sides of mandible, 
necks of both femora and left iliac bone.” 

Urine.— Neutral ; sp. gr,, 1010 ; trace of albumin ; Bence Jones protein 
absent ; no sugar ; deposit of phosphates. 

Blood-count. —Bed cells, 4,460,000; white cells, 15,000; pohunorphonuclears, 
70 per cent. 

Feb. 1, 1929. — Portion of tumour of mandible removed for histological section. 
Easily cut Avith a knife. Dr. G. ’iV. Nicholson reported upon the histology : “ A 
giant-celled epulis”. 
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Feb. 4. — Scrum calcium lo mgrm. j)er 100 c.c. ; plasjua phosphorus 3-3 mgrm. 
per 100 c.c. 

Treatment : Right forearm immobilized in plaster for six Avceks. Fractures 
united. Cod-liver oil given over a period of ten •\vcck.s in increasing doses, up to 
six drachms three times a day. During the last seven veeks of this treatment 
irradiated crgosterol was given ; continued for three months, dose increased to 
10 min. three times a day (radiostoleum). AVlien the cod-liver oil was discontinued 
ultra-violet irradiation was used three titnes a week. Deep X-ray thcrapj’ applied 
to the bones (seven exposures). 

March 5. — Left hosjrital. 

April.— Noticed swelling on inner side of right leg below knee. 

May 25. — Rc-admitted to Guy's Hospital. IVeight 4 st. 5 lb. 10 oz. Tumours 
of jaw and right hand larger. 

Eadiograms of Bonca . — “ Heads and necks of both femora ajjjjcar to be absorbed 
and trochanters displaced upwards. Pelvis shows collaj)SC and absorirtion of bone 
salts, more marked on right side.” 

Treatment : Four apjrlieations of deep X-ray therapy to jaw and arms. 
Insertion of radium into mouth. 


July 5. — Left hospital. 

October. — Had to give up writing and sewing. 

April, 1930. — Re-admitted to Greenwich and Deptford Hosjrital. Further 
radiograms taken. Density of bone-shadows extremely j)oor. jNIany tumours 
expanding bone. Dr. Macdonald Critchlcy suav the patient in consultation with 
Dr. W. Denison Wiggins and diagnosed hyperparathyroidism. 

Past Histori/. — No historj' of rickets as a child. Catamenia began at age of 
14; usually lasted a week. Normal until June, 1927, then somewhat excessive 
until June, 1928, when they suddenly ceased for eighteen months. Then irregular 
for six months and ceased entirely after April, 1930. In 1910 many teeth extracted 
for caries, leaving only eleven ; in 1920, eight more teeth extracted. No history 
of polydipsia, polyuria, renal pain, or passage of stone or gravel. In 1923, while 
playing tennis, fell on outstretched hand and fractured left radius. Arm was in 
splint for ten days and bone united W'ithin a month. 

Family History, — Father, one brother, and one sister, alive and well. Mother 
died from carcinoma of colon. No family history of fractures, dislocations, blue 
sclerotics, deafness, or peculiar shape of head. 


May 28, 1930. — Admitted to the London Hospital, 

On Examination. — Height, 4 ft. 10 in. Weight, 4 st. 13 lb. Patient is intel- 
ligent and gives a concise history. Lies in bed totally disabled, deformed, frail, and 
wasted. Hips and knees flexed. Able to move left leg, but cannot straighten right 
leg. Unable to move either arm. Left arm aches. Great pain in right hip if sue 
is lifted on that side. Pressure upon the bones, cspeciallj’’ the forearms, gives rise 
to pain and this is severe when she is turned in bed. Sclerotics white. Lenses 
normal on examination by slit lamp. Hearing normal. Tongue clean. Mucous 
membranes normal colour. Thyroid gland normal. No tumour felt in neck. Fore- 
head prominent, but skull otherwise normal. Hard, non-tender, bony enlargement 
on right side of mandible forming a swelling, C cm. in diameter. In the skin over 
it is a surgical scar. Tumour protrudes into mouth, wdiere it is covered by blmsb' 
red buccal mucosa. Only three teeth remain and appear to be normally ealciueci. 
Thorax tapers in upper part, superior inlet being thus reduced in diameter, Norma 
prominence of shoulders is missing, so that arms seem to disappear into upper par 
of chest, and clavicles to be too prominent. Lower thorax w'idens out, subcosta 
angle being normal. Eight slightly tender bony nodules felt in course of ribs, 
especially lower ribs. Slight scoliosis. Arms extremely thin, owning to muscular 
wasting and to diminution in total width of bones, are crossed upon chest ; 
of voluntary movement limited to a few inches. Antero-external curvature of hot i 
forearms. Upper end of left ulna presents a bony swelling. Large, slightly tender, 
bonj' sivelling 4 cm. in diameter on dorsum of right hand apparently arising m 
third metacarpal. Second left metacarpal distorted and thickened. On passive 
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movement shoulder-joints are free, except in extreme abduction, which causes 
pain. Free flexion of elbow-joints is possible, but not full extension. Voluntary 
movements of left hip and knee are good. Slarked abduction of left hip and 
complete extension of both knees give rise to pain. Movements of right hip limited. 
Sharp antcro-postcrior curvature of the upper end of right tibia and fibula with 
its concavity forward. Left lower limb not deformed. Bones of lower limbs not 
shortened. 


CONTROL 



Fig. 178. — Case 2. Controlled radiogram of right forearm. 
(J^cjpTOdneed h}/ permisnon of the Royal Society of Mcdhine.') 


Heart, lungs, and abdomen normal. Blood-pressure 140/100 mm. mercury. 
Generalized wasting and slight hypotonicity of muscles. No abnormality in nerv'ous 
system. Trousseau and Chvostek signs absent. Wassermann reaction negative. 

Urine.— Alkaline ; sp. gr., 1014 ; albumin, heavy cloud ; Bence Jones protein 
absent ; no sugar. Deposit of amorphous and triple phosphates. Average daily 
output of urine (May-June, 1930) was 765 c.c. 

Renal Efficiency Tcsls.— Blood urea 0-033 per cent. 

PBEX'OtSUI.P,WN-EPimtAr.EIK irKEA COXCESTRATIOS 
c-c- Perceuta7c Percentage 

First hour . . 40 28-6 1-26 

Second hour . . 85 lC-6 0-90 
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Blood-count (May 20, 1030). — Red cells, 4,400,000 ; lib, 50 per cent; C.I., 0-55; 
leucocytes, 4920 ; differential count, normal ; bleeding time and coagulation time, 
normal. 

Radiograms of Bones {Fig. 178). — Greatly diminished density of .shadows of all 
bones examined. This is emphasized by contrast with the bones of a control 
subject. Scoliosis. Collapse of chest wall Avith thinning of ribs and clavicles. 
Extremely diminished density of shadows throughout lumbar spine and pelvis. 
Both hips abnormal in position. The heads and necks of both femora have dis- 
appeared. Calvaria is mottled and shows two rounded pale areas Avith ill-defined 
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Fig. 179 . — Case 2, Chemistry of the blood. The blood vas examined at intervals for 
two months before and for five months after oporation. The low calcium diet was that 
given during the investigation of the calcium balance. The high calcium diet was not 
weighed. It included four pints of milk daily, together with ice cream, cheese, and eggs. 
The scale indicating the dosage of parathormone represents units per day. The dosage oi 
intravenous calcium chloride was 10 c.c. of a 5 per cent solution. The dosage of calcium 
gluconate was 10 c.c. of a 10 per cent solution dail 5 '', given by intramuscular injection. The 
dosage of irradiated ergosterol was measured ip antirachitic rat units. 


borders. Tumour of mandible dense and coarselj’' trabeculated. Head of 
humerus has almost disappeared. Left humerus, right tibia, and right and lei 
radius and ulna are boAved, frail and narroAV, and shoAV a grossl3' deficient cor- 
ticalis. Irregular, pale, trabeculated areas expanding the corticalis are seen m 
right and left ulna, in seA^eral phalanges, and in second left and third right 
carpals. The last-named is so large as to distort the adjacent second and fourt i 
metacarpals. Fracture of second metacarpal through a pale, cj'st-like area at i s 
mid-point. 
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Radiograms of Kidneys. — Kidney shadows normal in size. Tm’O groups of small 
calculi seen in region of right kidney. 

Calcium and Phosphorus Metabolism before Operat ion. —Bjpcvealcxmia was 
constantly present, the serum calcium varying between 11-2 and 13-C mgrm. per 
100 c.c. (Fig. 179). The corresponding figure for plasma phosphorus was 1-3 mgrm. 
per 100 c.c. Plasma phosphatase M3 mgrm. The calcium output was estimated 
in the urine and freces for three three-day periods. The patient was kept 
on a weighed diet of known low calcium content. The calcium output in the 
urine was about three times the normal, that in the ficces being appro.vimately 
normal {Fig. 180). 



Fig. 180. — Calcium balance in generalized osteitis fibrosa, focal osteitis fibrosa, and 
osteomalacia. (The e/Tects of injections of parathormone in normal individuals are shown 
in the first three columns.! The calcium excretion was estimated on a known low calcium 
intake. The horizontal lines represent the calcium intake, which was appro.vimately 100 
mgrm. daily. The urinary calcium excretion is represented by single cross-hatching and 
tlie frccal calcium excretion by double cross-hatching. 

Opebation (Mr. a. J, Walton — Jr'y 2, 1980).— Under open ether anesthesia 
collar incision made in neck. Sternomastoid muscles were retracted on either side 
and pretracheal muscles divided. Thjwoid gland apparently normal ; inferior pole 
of left lobe was explored, and a normal left inferior parathjTOid gland identified. 
The left superior parathjToid body, embedded in the posterior aspect of the upper 
pole of the left lobe of the tlijToid gland, was dissected out with a blunt dissector. 
It was enlarged and measured approximately 1-4 x 0-8 x 0-5 cm. Its blood- 
supply was left intact. Exploration of the inferior pole of the right lobe of the 
thjToid gland failed to reveal the right inferior parathjToid body. An irregular 
projection from the lateral surface of the right lobe of the thjToid gland in its 
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upper part was dissected out and removed. As tliis was completed a tumour was 
unexpectedly displayed projecting from behind the Iraelica in the situation of the 
right superior parathyroid body. This was a smooth, solid, or'al, hrown-yellow 
tumour measuring 2-3 x l-.a x 0-0 cm. It was removed. One drainage tube was 
inserted and the ■wound closed. 

A portion of hone was removed from the U])pcr part of the shaft of the right 
tibia. 


Pathological Report. 

(PnoFKSROK ri. jM. Tuuxuui.t,.) 

Tissues removed at o))cration. (S.D. ir)18/l!)30.) 

1. Right Tibia. — 

Macroscomc. — The specimen was a longitudinal slice from the upper part of 
the shaft. It “was 3-.5 cm. long. The outer border ■was covered -with periosteum. 
In the lo^wer 2 cm. the cut surface was 0-0 cm. wide and consisted of a gritty grey 
tissue, in which minute spicules of bone were seen with a hand-lens. It gave the 
impression of a closely-meshed spongiosa formed by very delicate trabecula;. In 
the upper l-.^ cm. the periosteal border bulged and was easily indented with a 
finger-nail. The cut surface was 1-1 cm. wide, and consisted of a rubbery grey 
gelatinous tissue in W'hich no bone was seen. The slice consisted, therefore, of a 
lower, bony, and an upper, fleshy, segment. It ’\vas divided for microscopic examina- 
tion through the bony part with great case with a scalpel. 

Microscopic (Fig. 181). — The two pieces were completely decalcified almost 
throughout ivith Muller’s solution. In the lower, bony, segment there is no corti- 
calis. The bone throughout consists of discrete branching trabecula; of bone in a 
relatively abundant fibrous marrow. The fibrous marroiv is verj’’ uniform, and 
consists of closely-packed collagen fibrils, numerous spindle fibroblasts with oval 
nuclei, and vessels of normal structure. In places the vessels are dilated. Toiyards 
the medullary cavity the fibrous marrow encloses a very few small islands of adipose 
tissue. Any bony trabeculx that imjiingc iijion this adipose tissue arc surrounded 
by a zone of fibrous marrow. The trabccuhc arc slender throughout the bone, hut 
they are speciallj^ slender in the subperiosteal third. In a few trabecula; towards 
the medulla there is a small portion of perfect lamellar bone. Otherwise the 
trabecula; consist of coarse-fibred and intermediate bone, and seldom contain more 
than one system. Active apposition is showm by numerous osteoid zones, on which 
the osteoblasts are large and close together. Where the osteoid zones are slwwn 
by the shape of the osteoblasts to have been cut strictly at right angles to their 
surface, they are not deeper than those seen in healing fractures. There are very 
few osteoclasts in Howship's lacuna; until the upper, fleshy, part of the specimen 
is approached. Then many arc seen in places, particularly in a narrow area immedi- 
ately beneath the periosteum. In this area spindle fibroblasts are much more 
numerous in the marrow, groups of lymphocjdes infiltrate the marroiv, bonj" 
trabecula; are ver.v few and small, and numerous osteoclasts lie upon or near them. 
Bone is being laid down, however, upon these trabecula; wherever osteoclasts are 
absent. 

The upper, fleshy, segment is divided by strands of fibrotic marrow into lobular 
areas of cellular marrow crowded with giant cells. In the cellular areas spindle 
fibroblasts predominate, but there are many rounded, polygonal, and stellate forms. 
One karyokinetie figure was seen. Collagen and reticulum fibrils are usually scantj . 
There is a sparse infiltration with lymphocytes, monocytes, and occasional neutro- 
phil leucocytes. Here and there are small groups of cells laden with iron pigment, 
and a diffuse impregnation with iron of the periphery of some lobules is shown by 
the Prussian-blue method. The vessels are capillaries bounded by a single or double 
row of cells. There are a few groups of extravasated red corpuscles, and more 
numerous very^ small areas of the fibrinous imbibition that, in association with 
extravasations, is so conspicuous a feature in most ‘red tumours’. The giant cells 
resemble osteoclasts. They are very numerous, and most are very large. A few 
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of the strand beneath the periosteum the zones of osteol)Iasls arc frequently inter- 
rupted by osteoelasts in Howship’s laciinic. The laeunie almost invariably indent 
osteoid zones and not caleifled bone. The junction of the fleshy segment with the 
bony is sinuous, with concavities towards tlic bone. 


Remarks. — The changes in tlie bone are essentially similar to those in 
Case 1. Great resorption is associated with ajrjiosition. All the normal bone 
appears to have been rcsorbcd except a few microscojiic pieces near the 
medulla of the lower, bony, segment. TrabccuUc of woven coarse-fibred and 
intermediate bone have been formed. These are almost all very slender and 
seldom show more than one system. Active ajrposition is in great excess of 
active resorption. Except in the neighbourhood of areas of more active 
cellular proliferation in the marrow active resolution is seldom seen and is 
slight. A conspicuous feature is the occurrence of active apposition by osteo- 
blasts upon trabeculse which are undergoing active resorption by osteoclasts 
in Howship’s lacunre. The depth of the osteoid zones is within the limits of 
the zones in healing fractures in healthy adults. There is again, therefore, 
no evidence of osteomalacia. The fibrosis of the marrow is again closely 
associated with apposition and resorption. Near the medulla in the lower 
segment the fibrosis is incomplete, small areas of marrow being still adipose. 
The trabeculic that abut upon these areas are, however, bordered by a zone 
of fibrosis. In general it can be said that the fibrous marrow is more cellular 
where conspicuous resorption accompanies apposition than where apposition 
is alone seen, and that there is no bone in the areas of most cellular, least 


differentiated, fibrous marrow. 

Bone in the upper segment is confined to seirta of fibrous marrow which 
separate rounded areas of a very cellular marrow rich in osteoclasts. The 
osteoclasts arc not now eroding bone, and they are so numerous, large, and 
evenly distributed that it does not appear justifiable to attribute their presence 
to recent resorptivc activity. These cellular areas have caused expansion of 
the bone. Histologically they cannot be differentiated from the less ana- 
plastic examples in a series of osteogenetic myelomata, or osteoclastomata, 
removed from the ends of long bones in skeletons free from general changes. 


In a nomenclature depending upon morphology, therefore, such areas are 
entitled to the name ‘ osteoclastoma ’, although their retro- 
gression following excision of enlarged parathyroid glands 

I points to their not being autonomous neoplasms. — H. M. T. 

V-' Superior Parathyroid Body. — 

U-" Mackoscopic. — An oval body, measuring 2-3 x I'S 

weighing 1-3 grm. {Fig. 182). One surface was convex, 
the other slightly concave. Externallj^ it was brown-yellow, 
even, and smooth except where a cord of areolar tissue was 
Pig. 182. — -Case 2. attached near one pole. The cut surface was homogeneous. 

Generalized osteitis moist, and paler brown-yellow . The cord of areolar tissue 

richT^snpBrioTYara- attached it to a mass (2 X 1-2 X 0-6 cm.) rvhich tvas darker 

thyroid bAy. brown and had a slightly nodular surface. The cut surface 

[Actual size.) was a considerably darker brown than that of the oval mass, 


and glistened conspicuous^’^. 

• MicnoscoPic. — The oval bodjr is a parathyroid gland. It has a thin capsule 
of collagenous and elastic fibres, and is divided by a net of delicate collagenous 
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fibrils (Laidlaw's and van Gieson’s stains) into small acini {Fig. 183). The inter- 
acinar septa contain capillaries, venous capillaries, or veins. Most of the acini are 
filled with mutually compressed cells, but a few have a central sphere of oxj'phil 
coagulum surrounded by a row of cubical cells. Giant nuclei and multiple nuclei 
are 'conspicuous features. Most of the cells are completely dropsical or ballooned 
principal cells in which the cytoplasm is reduced to a basophil membrane. These 
measure from 7 to 23 g in mean diameter. Most, however, are from 11 to 12 g with 
a nucleus of 6 /i. In the larger forms the nuclei are from G to 19 g, and some larger 
forms have two nuclei. Almost all the nuclei are deeply stained, but show a close 
net of chromatin, numerous nodes, and one to six nucleoli. In places are a few 
principal cells with a reticular basophil cytoplasm. They measure 7 to 13 /<, usually 



Fig. 183 . — Case 2. Enlarged parathyroid gland. Generalized osteitis fibrosa. Acini 
containing ballooned principal cells ; in one there is a Uimen filled with coagulum. Laidlaw’s 
collagen-reticulum silver stain, (x 320.) 

9 to 10 /t. The nuclei average 6 /.t and are either lightly or deeply stained. In 
those in which vesiculation is marked a pale oxyphil substance usually lies in the 
meshes of the remnant of basophil reticulum within a basophil membrane. One or 
two oxyphil cells are seen in each alveolus in one small area, but elsewhere they 
are very scanty. They are almost all of the pale oxyphil type with a basophil 
membrane. Most measure from 12 to 13 fi, with nuclei of 6 to 7 ; but there are 

a very few small examples of Q-5 n and several large forms up to 25 The largest 
nucleus measures 8 /<, but several of the larger cells have two nuclei and one has 
four. Almost all the cells that surround coagulum are principal cells. Herxheimer's 
method shows one or two lightly stained spheres, up to 3 g in diameter, within 
ballooned cells. Best’s method shows abundant glycogen within the ballooned 
cells. It is sometimes present in scattered droplets, but more often fills the cell 
or forms a crescent in the periphery. 

The body attached to the parathyroid gland consists chiefly of a rounded 
nodule of slightly flbrotie thjwoid tissue. Almost all the acini contain a thin colloid 
and are bounded by a row of well-defined flattened cubical cells, A few acini are 
greatly distended with this colloid. A very few small acini are lined with larger 
ill-defined cells, and appear to be in an early stage of colloid secretion. There are a 
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few group ’ occasional plasma cells, in lymphatic sinuses. This 

nodule is ■ . ■ septum from a strip of thyroid tissue. The strip 

differs in that fibrosis is confined to the neighbourhood of the septum, distension witli 
colloid is not so great, and there is only one minute area of lymphocjdic infiltration. 


Remarks. — The only abnormality in the parathyroid l)ody besides enlarge- 
ment is the presence of giant nuclei and multiple nuclei. The giant nuclei 
are numerous, and are ver}'’ conspicuous under a low power. Giant and 
multiple nuclei are sometimes as conspicuous in the thyroid gland of Graves’ 
disease. The appearances suggest an exceptional functional activity. The 
hyperplasia resembles that in Case 1 in that it consists chiefly of ballooned 
principal cells ; these cells contain much glycogen. Oxyphil cells arc, how- 
ever, relatively much more scanty than in Case 1, and they are almost all of 
the pale variety. Further, the acini are smaller and more completely limited 
{Fig. ISS). 

If the 2 ^ortion of thyroid gland examined can be taken to represent the 
whole, the gland shows a greater activity thair is normal at the age of the 
patient. — H. M. T. 


Subsequent Pboguess. — T wenty-two hours after operation Chvo.stek sign was 
positive. On the second day tinglings occurred in tlie fingers, and the bones were 
found to be less tender on pressure. On the tliird day the patient complained of 
cramps in the fingers, hands, feet, and trunk, so that she felt ‘tied in knots’. On 
the fourth day, and subsequently, passive movements of the limbs and pressure 
on the bones caused no pain. Immediately after operation a diet containing inilk, 
ice-cream, and eggs was given, together with calcium lactate {5 grm. three times 
a day). In spite of the high calcium intake, cramps in the limbs persisted, and 
parathormone was given by intramuscular injection from the sixth day for twenty- 
six days (Fig. 179). Intramuscular calcium gluconate (10 c.c. of a 10 per cent 
solution) was used to relieve tetany, and on one occasion intravenous calcium 
chloride (10 c.c. of a 5 per cent solution) Avas required {Fig. 170). Irradiated 
ergosterol (one radiostol tablet twice a day) Avas giA'cn OA'cr a long period. On the 
tenth day after operation acuity of hearing became remarkably increased and 
remained so for five days ; subsequently hearing Avas normal. All manifestations 
of tetany ceased on the seA'enteentb day after operation. On the nineteenth day 
she began to be alert and interested, and found that she could turn OA'cr the pages 
of a book. Fh’e Aveeks after operation the bony tumour on the dorsum of the right 
hand had almost disappeared, and the SAA'clling inside the mouth, corresponding to 
the tumour on the mandible, Avas much smaller. In six Aveeks, after treatment by 
massage, she Avas able to moA'e her arms doAvn to her sides. In eight Aveeks she 
Avas lifted into a chair and soon became accustomed to sit comfortably. Three 
months after operation normal menstruation occurred. Muscular dcA'clopment 
improved. Five months after operation she stood and began to Avalk Avith assist- 
ance. In seven months she began to knit, to scav, and to AA-rite. In nine months 
she Avalked Avith crutches and Avas soon able to use them to climb up and doAvn a 
fcAV steps. Ten months after operation the AA'eight had increased by 24 lb. (6 st. 
9 lb. on April 27, 1931). 

Radiograms (Nov. 24, 1930). — Density of bone shadoAvs, as compared Avith 
controls, is not appreciably different from Avhat Avas seen before operation, 
like areas expanding bone are smaller, especially in the third right metacarpal, and 
some of them appear to be filling in. Renal calculi unaltered. 

Blood-coiml (May 4, 1931). — Red cells, 4,000,000 ; Hb., 50 per cent ; C.I., 0-02 ; 
leucocytes, 8000 ; differential count, normal. 

Urine {Dec. 2, 1930). — ^Acid ; sp. gr., 1018 ; albumin, faint trace ; no su^r ; 
deposit, amorphous urates. The average daily output of urine (July-November, 
1930) Avas 570 c.c. 
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Calcium and Phosphorus Mclaholism after Operation— After parathormone 
injections Avere discontinued the serum calcium remained slightly beloAv the normal 
level, namely 9-0 mgrm. per 100 c.c., and the plasma phosphorus rose to ahoA^e 
2-0 mgrm. per 100 c.c. (iF'/g. 179), Latent tetany disappeared. The plasma 
phosphatase remained high, the aA'erage of 13 readings after operation being 
0-73 mgrm. Four months after operation the calcium output AA-as estimated for 
tAvo three-day periods on a Ioav calcium diet. The urinary output of calcium had 
dropped to half the ])re-operatiA'e IcA-el, but AA-as still tAvice that of the normal 
control {Fig. 180). 

Remarks. — Gold (1928) A\'as the first to demonstrate hypeiparathyroidism 
in a case of generalized osteitis fibrosa, associated Avith multiple tumours and 
cysts of bone. Similar cases, in Avhich bone tumours AA-ere obvious on clinical 
examination, haA’c since been recorded (Barr, Bulger, and Dixon, 1929 ; 
Wilder, 1929). Renal calculi haA'e often been demonstrated in hyperpara- 
thyroidism, and the present case shoAvs that persistent slight albuminuria 
may be the only indication of their presence. Generalized osteitis fibrosa has 
sometimes been ti-eated Avith irradiated ergosterol in the hope of increasing 
the apposition of bone (Regnier, 1929). In at least one case (Snapper and 
Boeve, 1931) good eAudence has been obtained of the effect of such treatment 
in increasing- the density of bone as judged by radiograms. In the present 
case no improA'-ement occurred CA’-en AA-ith the prolonged use of large doses of 
cod-liA'’er oil, irradiated ergosterol, and ultra-Auolet irradiation. 

The remarkable improA-ement after remoAml of a parathyroid tumour is 
of great interest. The ]?atiejit has been changed from a in-racked bed- 
ridden cripple to an almost normal indiA-idual. We must not forget, hoAvcA’-er, 
that the Airinary calcium output, as estimated four months after operation, 
AA-as still in excess of the normal, and it is possible that hj-j3erparathyroidism 
still exists and may even cause a return of symptoms. Decrease in size of 
osteoclastomata after remoA-al of a parathyroid tumour AA-as first recorded 
by Barr, Bulger, and Dixon in 1929. Restoration to normal of the menstrual 
function has also been prcA-iously recorded. The temporai-y occurrence of 
hyperacusis folloAA-ing the operation is of interest. It has been obserA-ed 
Avhere the serum calcium Avas Ioav from anotlier cause. 

Case 3. — ^Hyperparathyroidism. Generalized osteitis fibrosa. Bilateral renal 
calculi. 

A. J. F., married AA-oman, aged 49. (L.H. Reg. No. 41234/1930.) 

History. — 1919 : Onset of thirst, drj- mouth, and polyuria. Began to take 
tAA-o quarts of Avater or lemonade during the night. 

1922.-— Attack of symptomless Inematuria, blood and pus found in the urine, 
bilateral renal calculi demonstrated in radiograms. Operation (Mr. F. S. Batchelor, 
Dunedin) : right nephrotomj- — remoA-al of large renal calculus. Temporary relief 
of thirst. Three years after this operation began to hat-e scA-ere attacks of renal 
colic, Avhich haA-e persisted until the present time. 

1927. — Became unable to AA-alk long distances oAA-ing to fatigue. Noticed a 
hard lump on the right shin, AA-hich grcAv larger and became tender. Right leg stiff 
and painful, unable to climb steps. Pain around joints, for Avhieh all teeth AA-ere 
extracted. Operation (Mr. F. S. Batchelor) ; remoA-al of portion of bone tumour 
for histological section. Report : “ portion of bone from right tibia shoAvs matrix 
of fibroblasts and threads of fibrous tissue, also fragments of osteoid tissue. 
Many osteoclasts are present in the matrix and applied to many of the osteoid 
fragments. There is also blood pigment from old hajmorrhages. The appearances 
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arc those seen in the cystic areas of osteitis fibrosa cystica (von Recklinghausen’s 
disease).” — Dr. Murray Drennan (Dunedin). 

Following this operation outward bowing of the right thigh occurred. The 
patient wore a splint for two years, removing it when she went to bed. There was 
pain in the left hip and groin after walking any distance. Both legs hecame very 
tender, and at one time she could not bear anything to touch them. Radiograms 
of the bones were taken every three months, and slie was told that some of the 
swellings in the bones disappeared, and fresh ones apiieared elsewhere. Treatment 
with preparations of vitamin D and with ultra-violet irradiation liad some good 
effect. 

November, 1!)29. — Discarded caliper sjdinl. Less pain in bones, still unable 
to mount stairs. Walked with a stick, but could manage half a mile will) ease. 



Fio. 184 . — Casa 3. Rwliograin of right kidney. 

Past History . — Onset of catamenia at 14 ; lasted five or six days ; regular 
every month until a year ago, then suddenly ceased. Five children alive and wen. 
One miscarriage at three months in 1918 ; stillborn child in 1919. at onset of fms 
symptoms of illness. In each ease labour was normal. Babies all breast-fed until 
nine months. For many years pa.st had had repeated dental treatment ; six teeth 
were crowned. There was no dental caries ; the teeth were removed on the assump- 
tion that they caused rheumatism. Has never fractured a bone. No family history 
suggesting disease of bones. 

Aug. 22, 19,30. — ^Admitted to the London Hospital. 
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On Examination. — Height 5 ft. 4 in. Weight 9 stone. Well-nourished 
ivoman, gets about well, prefers to use a stiek. Calvaria of normal size and contour. 
Scleroties white. Pupils equal and regular, react to light and on accommodation. 
Right and left coronarj' cataract with some small scattered opacities in the anterior 
cortex (Mr. C. Goulden). Hearing normal. Double dentures. Tongue clean. 
JIucous membranes of normal colour. Small, firm adenoma 2-T cm. diam. in lower 
pole of left lobe of thyroid gland. No other tumour felt in neck. Heart and lungs 
normal. Blood pressure 120/90 mm. mercury. No hypotonicity of muscles. No 
abnormality in nervous system. Trousseau and Chvostek signs absent. No tender- 
ness on pressure upon shafts of bones. Slightly raised, hard, non-tender, bony 
swelling on inner aspect of right tibia 4 cm. diam., covered bj' scar of operation. 
Depression felt in subcutaneous surface of left tibia immediately beloiv left knee- 
joint. No other bone deformities nor tumour. Nephrotomj^ scar in right loin. 

Urine. — Acid ; sp. gr., 1005 ; albumin, heavy cloud : no Bence Jones protein ; 
deposit, leucocj’tes and red cells. 

Blood. — Blood-count, bleeding time, and coagulation time normal. Wassermann 
reaction negative. 



Fig. 185 . — Case 3. Radiogram of skull. 

Radiograms.— Bilateral renal calculi {F-ig. 184). Pale, rounded cyst-like areas 
in lower end of right femur, both tibix, mctacarpals, phalanges of fingers, bones 
of pelvis, and calvaria (Fig. 185). Slight diminution of density of shadows of bones 
as compared with a normal control. 

Calcium and Phosphorus Metabolism before Operation.— Hypercalexmia was 
constantly present, the serum calcium reaching as high as 15-0 mgrm per 100 e e 
The plasma phosphorus was low, namely, 1-8 mgrm. per 100 c.c’. (Fig. 18G)’ 
Plasma phosphatase, 1-lG mgrm. For three three-day periods on a known low 
calcium intake the calcium output in the urine was approximately four times the 
normal, that in the fxces being normal (Fig. 380). 

Oi’ERATioN (Mr. A. J. Walton— Aug. 29, 1930).— Under open ether amesthesia 

VOL. XIX.— NO. 74. 16 
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a collar incision was made in the neck. Small adenoma (2-7 cm. diam.) in lower 
pole of left lobe of thyroid gland. Behind this was a linnour (i-S cm. long lying 
between the trachea and the oesophagus with its lower ])ole in the mediastinum. 
It was easily dislocated u})wards, and was found to have a vascular pedicle 
attached to the inferior thyroid artery. The pedicle was ligatured and the tumour 
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Fig. 180 . — Case 3. Chemistry of tho blood. ’J'ho blood wns examined tit intervals for 
three months before and for two months after oporation. Tito low calcium diet was that 
given during tho investigation of tho cnlcium balnnco. Tho high calcium diet was not 
weighed. It included four pints of milU daily, together with ico cream, cheese, and eggs. 

removed. No other parathyroid bodies were disturbed. The adenoma was shelled 
out from the left lobe of the thjToid gland, which tvas then sutured. An incision 
was made over the bony tumour in the right tibia. A portion of tumour together 
with the corticalis below it was removed with the periosteum intact. 

Pathological Report. 

(PaoFESson H. M. Tuimisui.i..) 

Tissues removed at operation. (S.D. 2003/1930.) 

1. Right Tibia. — 

Macroscopic. — The specimen was a vertical slice covered with periosteuin and 
measuring 3-3 cm. long. The cut surface showed beneath the periosteum three suc- 
cessive kinds of tissue. In the upper 1-8 cm., which corresponded to the swelling 
seen upon the tibia, it was 0-7 cm. wide and was occupied by a soft tissue, ivhich was 
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Tio. 187 . — Case 3. Eight tihiti, central segment. Generalized osteitis fibrosa, Kote 
the minute osteoclastoma, and compare the general changes irith those in the example of 
focal osteitis fibrosa (Fig. 188). Jliiller’s fluid followed by nitric acid ; Weigert’s iron- 
hsematoxylin and van Gieson. 



Fig. 188 . — Case 8. Right femur. Osteitis fibrosa in multiple foci. Muller’s fluid, 
followed by nitric acid ; Weigert’s iron-hamnatoxylm and van Gieson. 
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mottled grey-bro^vn and mahogany-lmown and was separated from the i)erio.steum 
by a very thin interrupted sheet of gritty bone. Tlic central 1-1 em. was also 
0-7 cm. wide, could be cut M’ithout dilliculty with a knife, and .showed a close mesh- 
work of delicate trabecuhe of bone enclosing yellow-brown tissue. The lower 0-0 cm. 
was 0-5 cm. wide and eonsisted of a grey Imnc whieh differed from ivory bone only 
in being stippled with dark points. The edge of this dense bone where it met the 
spongy was concave and shar])ly defined. 'I’he junction of the spongy bone with 
the soft tissue Avas sinuous and less shar})ly defined. 

Micuoscoric. — The bone was fully decalcified in IVIiiller's solution followed by 
nitric acid. In the lower of the three segments described above the outer two- 
thirds of the corticalis are abnormal only in that there arc manj’ small medullary 
spaces throughout and a few bays in the periosteal surface, which communicate 
w’ith medullary spaces. The bone consists of systems of lamellar bone which enclose 
areas and systems of woven bone. Active resorption is shown by numerous osteo- 
clasts in Howship’s lacunae in the margins of some of the medullary spaces. Active 
apposition preponderates, however, most of the medullary spaces being lined with 
an osteoid zone covered by closcly-packcd large osteoblasts. The medullary spaces 
contain a fibrous marrow. In the inner third of the corticalis the bone is reduced 
to a few narrow’ trabeculae, which lie in a fibrous nuirrow that surrounds a small 
rounded osteoclastoma. The trabecula; are undergoing active resorption and 
apposition. The latter predominates and has led to the formation of some small 
processes of woven bone. 

In the central segment {Fig. 187) the medullary s]>aecs in the outer two-thirds 
of the corticalis arc larger and have anastomosed so that the compacta is converted 
into a finely meshed spongiosa. The medullary spaces are of very irregular shape. 
Their longer axis is mo.st often at right angles to the long axis of the bone. In 
some fields the bone is in slight cxcc.ss of the soft tissue, in others the soft tissue 
is in great excess. In one of the larger medullary spaces is a minute osteoclastoma 
{Fig. 187). The trabeculae consist chiefly of lamellar bone, but this encloses 
numerous areas and systems of woven bone. Similar woven bone has been formed 
in places immediately beneath a .stout tendinous insertion upon the outer surface, 
and the inclusions beneath doubtless represent periosteal interstitial sy.stems that 
have been incorporated in the growth of the original comj)acta. Active apposition 
is present almost throughout and is in great excess of rcsorjrtion, but numerous 
osteoclasts in lacuna; are present in a few places. The medullary .spaces contain 
a fibrous marrow'. In the inner third of the corticalis the bone is again reduced to 
a few scattered slender trabecula; in a zone of fibrous marro’^v which surrounds two 
osteoclastomata. 

In the upper segment the corticalis is reduced to a few trabecula; of very 
irregular shape. These lie in a fibrous marrow that forms septa between, and to 
a less extent w’ithin, large rounded osteoclastomata and also separates the osteo- 
clastomata in places from the periosteum. Most of the trabecula; consist of 
lamellar bone, but towards the osteoclastomata are a few’ ver}’ slender trabecula; 
of recently formed W’oven bone. Active resorption is show’n by manj' osteoclasts 
in lacuna; in osteoid tissue or in bone, but active apposition is again in great 
excess. 

In all segments the osteoid zones are deep. The}’ appear to increase in depth 
the more the corticalis has been eroded. This apparent increase in depth is due 
to tangential section being ever more frequent the more irregular the outline of the 
trabeculae. Where the zones arc cut at right angles to their surface the depth is 
within the limits of that found in actively healing fractures. The fibrous marrow' 
is similar to that described in other specimens. It varies slightly in density. The 
less dense areas contain very w’ide capillaries, and lie chiefly near the large osteo- 
clastomata. Cells loaded w’ith iron-pigment are numerous throughout ; they form 
dense masses near the osteoclastomata. The rounded areas called osteoclastomata 
are very similar to those that have been described in Case 2. They differ in that 
there is very great extravasation of red corpuscles w’ithin them and immediatel} 
round them. 
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Remarks— A great resorption of bone is associated with a fibrotic marrow 
that contains osteoclastomata — ^that is to say, areas of greater cellularity 
containing great numbers of large osteoclasts. In the osteoclastomata there 
is no bone, in the fibrotic marrow at the margins of the osteoclastomata the 
corticalis has been reduced to a few slender trabeculae. Farther from the 
osteoclastomata there is a porosity of the compacta, which is very great near 
the group of larger osteoclastomata but becomes less at a distance. Resorp- 
tion of bone, therefore, has been very great and has caused the main change 
in structure. Lacunar resorption is still active in places, but apposition of 
bone is now the predominant activity. The apposition is taking place rapidly 
and the osteoid zones are correspondingly deep, but there is no evidence of a 
delay in calcification such as occurs in rickets and osteomalacia. This case 
differs from the first two in that most of the bone present, and almost all 
where the porosity is least, appears to be a remnant of the original, normal 
compacta. The abnormal 23rocesses seen in the first two cases are here in an 
earlier stage. — ^H. M. T. 


2. Left Inferior Parathyroid Gland. — 


Macroscopic {Fig. 189). — The specimen Avas spindle-shaped, with one convex 
and one slightly concave surface, measured 6-8 x 2-8 x 1-4 em., and Aveighed 
18'5 grm. The outer surface shoAved a 


feAA', irregularly scattered shalloAV sulci, in 
one of AA’hieh blood-vessels entered the 
gland. It AA'as coA^ered with a transparent 
capsule. In about one half of the cut 
surface a 1 ■■ , .1’ '-broAA’n tissue 

enclosed ^ !■ . < ■ cysts (from 

0-2 to 1 cm. in diameter), containing clear 
fluid. In the other half the yelloAV-broAAm 
tissue Avas ragged and spongy oAving to 
numerous cysts Avith ill-defined, irregular 
boundaries. 

Microscopic. — The gland is sur- 
rounded by a thin sheet of collagenous 
and elastic fibres, and is imperfectly divi- 
ded into acini by numerous capillaries or 
larger vessels sheathed by collagenous 
fibrils. No other reticulum is shoAvn by 
LaidlaAA''s silver impregnation. In three 
of the six portions taken for microscopic 
examination there are a fcAv small acini 
of principal cells immediately under the 
capsule. The cells measure from 7 to 9 
in mean diameter. They have a basophil 



reticular cjfloplasm, no Ausible eell-mem- 
brane, and a nucleus of 4 to 5 /t, Avhich is 
usually deeply stained. All the rest of the 


Fig. 189 . — Case 3. Generalized oste- 
itis fibrosa. Tumour of left inferior 
paratlijo-oid body. {Actual size.) 


gland is occupied by oxj'phil cells. These 


are almost all pale oxyphil cells {Fig. 190). They measure from 9 to 19 //, but most 
are 14 to 15 ft. They are polygonal from mutual compression, and their basophil 
cell-membranes form a conspicuous polygonal intercellular net. The oxj-phil c>d;o- 
plasmic granules are set closely in some cells, but in the majoritv they are unusually 
Avide apart, many cells having a A’-ery dropsical appearance. *The nuclei measure 
from 4-5 to 0 /(, are usually lightly stained, and occasionally shoAV one or tn'o incon- 
spicuous nucleoli. Lysis, accompanied by shrinkage, of “nuclei is frequent; one 
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karyokinetic figure was seen. Dark oxyphil cells arc scanty, but lie here and 
there, compressed between pale oxyphil cells. They measure from fc.5 to 8*5 /i, 
and have a nucleus of 4 to 4-.5 /(. The nuclei are deeply stained, and usually 
narrow-oval. In tissue fixed in alcohol and .stained by Best’s method almost all 
the pale oxyphil cells contain glycogen. The glycogen is usually in the form of 
small granules scattered throughout the cell, but many cells contain larger droplets 
and irregular masses, which usually lie near the ])cri])hcry of the cell, often forming 



Fio. 190 .' — Case 3, Enlarged parathyroid gland, Gonernlized osteitis fibrosa. Pa 
oxyphil ceils, with granules separated to various degrees by dropsy, Weigert s iron- 
htematoxylin and van Gieson. 


a crescent within the cell membrane. Gljmogen is, therefore, very abundant, bu 
does not fill these cells so completely as it fills the ballooned principal cells of 
No fat is shown by Herxheimer’s method, but many cells contain very light} 
stained refractile granules similar to, but usually much smaller than, those see 
in previous cases. From their size and position they appear to be granules o 
glycogen that have survived fixation in formaldehyde. Even in the more so i 
parts of the gland there are a few clefts or larger cystic spaces within the acin . 
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In the spong5’' parts such cysts are very numerous and are often of large size. The 
number of cells in the Avails of the cysts usually varies in different parts of the 
circumference. The inner margin of the smaller cysts is irregular, in the larger 
it is even. The cysts contain a thin o-vj^jhil, usually bubbly coagulum, in AA'hich 
there arc occasionally degenerated epithelial cells and rarely a fcAv red corpuscles. 
Droplets of glycogen are occasionally jirescnt, chiefly Avithin degenerated cells. The 
A-ascular septa are occasionallj’- distended by a similar coagulum ; more often they 
are distended by oedema. Within the septa are a fcAV tissue-mast-cells ; a fcAV 
lymphocjdes and one or tAA'o plasma cells AA-ere also found, 

3. A Body Excised from Lower Pole of Left Lobe of Thyroid Gland.— 

Mackoscopic and Micnoscopic, — spherical, encapsulated colloidal adenoma 
of the thjToid gland, shoAAing cystic and atheromatous degeneration and extensive 
hyaline fibrosis. It measured 2-7 cm. in diameter, and AA'eighed 8-8 grm. 

Hemarks. — In the enlarged parathyroid body the cells and their arrange- 
ment are in no Avay atypical. The appearances suggest a hyperplasia and 
excessive secretory actiAuty rather than an autonomous neojjlasm. Here and 
there beneath the capsule are a fcAv small acini containing principal cells. 
All the rest of the glaird is occupied by oxj’^phil cells. The enlargement 
contrasts, therefore, sharpl)'^ Avitli that of Case 2, Avhicb consisted almost 
entirely of principal cells, and less sharply vath that of Case 1, in Avhich 
oxyphil cells took a relatiA^eh'' small, though actuallj' large, share. Here, 
hcAA'CA’-er, unlike Case 1, the oxyphil cells are almost all of the pale A'^ariety, 
and in general thej’' sIioav much dropsical separation of the oxjq)hil granules 
[Fig. 190). They contaixr much glycogen, but are not so filled Avith glycogen 
as the ballooned principal cells of Case 2. Cystic spaces filled AA’ith thin 
oxyphil secretion are A’-eiy numerous, and this secretion also infiltrates the 
septa in places. — ^H. 3\I. T. 

_ Subsequent Proghess. — On the first day after operation the patient com- 
plained of feelings of pins and needles in the hands. No manifest tetany occurred. 
Trousseau sign aaus negatiA^e and Chvostek sign AA’as only tAvice elicited. On the 
fifth day after operation the serum calcium dropped to 8-7 mgrm. per 100 c.e. 
(Fig. 186). At this time she Avas feeling Avell, thirst bad completely disappeared, and 
there AA^as no longer any aching in the limbs. Radiograms of the kidneys shoAA'ed 
no change in the shadoAvs of the renal calculi. Ten months after operation the 
patient Avas perfectlj'^ aa'cII, had gained 2 st. 9 lb. in AA'eight, and could AA'alk four 
miles AAlthout fatigue. Thirst and aching in the bones had disappeared. 

Calcium and Phosphorus Metabolism after Operation, — A diet high in calcium 
content aa'rs resumed after operation ; 15 grm. of calcium lactate AA'ore gh-en daily. 
Intramuscular calcium gluconate and parathormone injections AA'cre unnecessarj’. 
Three Aveeks after operation the calcium output Avas estimated for three three-day 
periods on the same Ioav calcium diet as before. The output in the urine AA'as very 
much less than in a normal individual; that in the fasces Avas normal {Fig. 180). 
Four AA'eeks after operation the plasma phosphatase aaus 1-2 mgrm. Ten months 
after operation the serum calcium Avas 10-6 mgrm. per 100 c.c„ and the plasma 
phosphorus 3'8 mgrm. per 100 c.c. 

Remarks. — The spontaneous remission recorded in this case suggests that 
hyperparatlijToidism may sometimes shoAA' relapses and remissions analogous 
to those seen in acromegaly and exophthalmic goitre. 

Where four times the normal amount of calcium is excreted in the urine 
it is not surprising to find polyuria. Thirst and polyuria are jnentioned in 
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five published cases of hyperparathyroidism. Both sjunjitoms arc usually 
promptly abolished after removal of the parathyroid tumour (Boyd, Jlilgram, 
and Stearns, 1929 ; Pemberton and Gcddic, 1930). Some authors refer to the 
polydipsia and poljmria as diabetes insi|)idus (Roscnbaeli and Bisque, 1930), 
Renal calculi have been recorded in ten eases, and renal eolic was tlie 
presenting symptom in at least one ease (Leri, Laj^ani, Lievre, and Weill, 
1930). In one case renal calculi began to break up a few weeks after opera- 
tion and were passed into the bladder (Hurst and Cosin, 1930). 


Case 4. — Hyperparathyroidism. Generalized osteitis flhrosa with multiple 
osteoclastomata. Otosclerosis. 

B. Y., married woman, aged 51, (L.IT. Reg. No. 41770/1930.) 

History. — 1892 : Aeute febrile illne.ss will) severe pain in left hip followed by 
formation of an abscess which discharged profusely. 

1898. — Painless .swelling on upper pari of right arm ; discharge of pus and 
sequestrum. 

1894. — Operation upon left Ihp for scraping of bone. IVound healed 
temporarily. 

1895. — First noticed deafness. No pain. No otorrhcca. 

1890. — Swelling of right liip resulting in formation of a sinus. 

1901. — Dr. O. Amreim (Arosa) performed “ exploration and curettage of the 
left iliac bone. A guinea-pig was inoculated with pus from the carious bone. 
Tuberculosis followed in the guinea-pig, and from these lesions tubercle bacilli were 
grown in almost pure culture.” The sinus closed and only opened once again for 
a short time ttvelve years later. 

1902. — Right sinus closed, was able to lead an active life, played tennis and 
hockey. 

1915. — Pain in right car. Tinnitus. High notes heard more easily than low 
notes. Swelling appeared over outer aspect of right orbit. 

1919. — Infected tonsils removed. 

1925. — Prolonged dental treatment for abscesses at apices of teeth. 

1920. — Lump appeared in lorvcr jaw and projected into right side of mouth. 
It was thought to be a dental cyst. Jarv became stiff. 

October, 1926. — Mr. F. Barnes (Birmingham) removed portion of mass ni 
mouth for histological section. Professor H. Wilson (Birmingham) reported, “the 
tumour has the structure of a ‘myeloid sarcoma’. The stroma is fairly cellular 
and manj’^ of the giant cells are rather degenerate in appearance, but there is nothing 
to suggest that the growth is more malignant than is usuallj’' the case in such 
tumours. From the histological point of view the condition is definitely neoplastic, 
and the appearances cannot be explained on the basis of bone absorption or oi 
any inflammatory process.” Tumour removed from lower jaw through incision 
in skin. 

April, 1927. — Swelling in jaw reappeared. Further operation for local recur- 
rence of myeloma. 

August. — Firm swelling in left upper jaw. 1 1 

December. — Diplopia and dim vision in left eye. Professor A. Vogt (Ziincn) 
found that “ the left optic disc was definitely paler than the right. Incipient optic 
atrophy. The right fundus was normal. There was weakness of the left superior 
rectus oculi, and slight sensory loss in the area of the first branch of the left fntti 
eranial nerve.” 

January, 1928. — Could not recognize objects with left ej'^e, but could apprecia e 
light and dark. She was told that the tumour in the left upper jaw tvas a myeloma 
and that the defective vision was due to another m 3 ^eloma. Professor P. Clairmont 
(Zurich) found “ in the left post-nasal space arising from the left superior maxuw! 
a dark red swelling. It was explored and histological sections show’cd it to be a 
benign giant-celled tumour.” 
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April. — ^^Vas told tliat she had optic neuritis due to pus behind left eye. 
Drainage of suppurative ethmoiditis Mr. B. M, Woodman (Birmingham). Eye- 
sight gradually improved. All bones now rather tender, so that even shaking 
hands was painful. Left hip very painful. Lump appeared in left thigh. Treated 
for rheumatism. Pain became worse. Radiogram shoM'cd large myeloma of left 
ilium. 

June. — Following deep X-raj-^ therapy for relief of pain she collapsed. Vomiting 
persisted for four days. Dr. E. M. Knott (Sutton Coldfield) called in consultation 
Dr. A. P. Thomson (Birmingham). Intravenous glucose was given. 

December. — ^Recurrence of pain in left hip. At this time could hardly lift 
herself in bed. Deep X-ray therapy Avas repeated. 

1929. — Other swellings appeared upon right thigh, left thigh, and loAver part 
of right shin. These were not so painful as the previous ones. 

duty, 1930. — Dr. A. P. Thomson diagnosed hyperparathj'roidism and confirmed 
this by an estimation of the serum calcium, Avhich was found to be 13-8 mgrm. per 
100 c.e. 

Past History. — No history of rickets or tetan 3 ^ Has never fractured a bone. 
No family history suggesting disease of bones. Catamenia commenced at age of 
15 ; regular but rather excessive, lasting five to six daj's and coming on everj' 
three Avecks, They ceased tAvo and a half j^ears ago. Had one miscarriage and 
then tAvo normal pregnancies. Labours AA’cre difficult, requiring an anesthetic and 
instruments. On the adA'icc of her doctor her children AA'ere not breast-fed. Teeth 
AA'ere good until the age of fortjq Avhen she AA'as found by X rays to haA^e apical 
abscesses. The teeth AA'ere not affected bj”^ the pregnancies. Deafness has progressed 
during the last four years. One brother is very deaf, the condition dating from 
the age of 20. In 1929 As-as told she had a cataract in the left ej'e. Mother and 
tAvo older sisters haA'e cataracts. Ahvaj'^s has a furred tongue. Certain articles of 
food cause nausea. Vomiting readily occurs after meals. No abdominal pain. 
No historj’’ of having passed gra\'el or stone. No increased frequency of micturition. 
Albumin has been present in the urine for some time. 

Noa\ 18, 1930. — Admitted to the London Hospital. 

On Examination. — Height, 5 ft. 2 in. Weight, T st. 8 lb. Well-nourished 
AA'oman, gets about Avell Avith crutches. Hearing very poor. Better in noisy 
surroundings. Uses instrument for right ear. Eustachian tubes patent. Tympanic 
membranes normal. Weber test : louder on right side. Rinne test : bone conduc- 
tion equal on both sides. Air conduction : right better than left, but much poorer 
than bone conduction (Mr. N. Patterson). CalA'aria, normal size and contour. 
Sclerotics Avhite. R.V. 0/18. L.V. less than 6/GO. Extensive senile changes in 
the lenses of both eyes. Cataracta coronaria, Avater clefts, oataracta cuneiformis. 
PoAvdery cataract in concentric layers. Left primary optic atrophj', right optic 
disc normal (Mr. C. Goulden), Double dentures. , Caries of tAVo of six remaining 
teeth. Tongue slightly coated. Mucous membranes normal colour. Thyroid gland 
normal. No tumour felt in neck. No hypotonicity of muscles. No abnormalitj’' 
in nerA'ous system. Trousseau and ChAmstek signs absent. Small bonj^ sAvelling 
on outer aspect of right orbit. Three faint scars of operation — left orbit, left 
superior maxilla, and right side of mandible. No abnormaliW of spine or bones 
of thorax. Scar of old sinus OA'er centre of shaft of right humerus. No abnormalitj’^ 
of bones of upper limbs. Operation scar on left buttock, scar of old sinus on right 
buttock. 2 cm. shortening of left loAA'er limb. Slight diffuse prominence of sub- 
cutaneous surface of right tibia in its middle third. Pressure upon the bones giA’es 
rise to no pain. Heart, lungs, and abdomen normal. Blood-pressure 160/100 mm. 
me^curJ^ 

Urine. — Acid ; sp. gr., 1016 ; albumin, 1/20 A’olume ; Bence Jones protein 
absent ; no sugar ; deposit of epithelial cells. Blood-urea, 0-033 per cent. 

BZood-comfi.— Red cells, 4,600,000; Hb., 60 percent; C.L, 0-65; leucocytes, 
5000 : differential count, normal. Bleeding time and coagulation time, normal. 
Wassermann reaction negatiA-e. 

Radiograms of Bones.— Cyst-like area in upper part of shaft of right femur 
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expanding oorticalis in region of great Iroclianter. Similar area in left ilium adjoin- 
ing acetabulum. Ankylosis and deformity of left sacro-iliac synchondrosis, evidently 
a change of long standing. By contrast with the bones of a control subject the 
right tibia and fibula B)l), left hand and forearm, as well as other bones, slimv 
slight but definite diminution of density. No fractures nor other deformity. 
Calvaria is mottled and shows three rounded pale areas in the frontal region, the 
largest more than 1 cm. in diameter ; the tables arc not thickened. 


CONTROL 



Fio. 191 . — -Case 4. Controlled rndiogrnin of right tibia and fibula. 

Radiograms of Kidneys. — Kidney shadows normal in size. Group of small 
calculi (largest 3 mm. diam.) seen in region of each kidney. . 

Calcium and Phosphoriis Metabolism before Operation. — During the five month 
preceding operation the serum calcium varied between 12 and 15 mgrm. per 1^0 c.c., 
and the plasma phosphorus was only once above 2-0 mgrm. per 100 c.c. (FiS- la-f 
Plasma phosphatase 1-OC mgrm. The calcium output was estimated in the urine 
and frnces for one three-day period, the patient being kept on a weighed diet o 
known low calcium content. The calcium output in the urine was about 50 pe 
cent greater than in the normal control, that in the fneccs being almost the sam 
as in the control {Fig. 180). 

First Operation (Mr. A. J. Walton — ^Nov. 26, 1930). — Under open ether 
anaisthesia. Collar incision made in neck. The sternomastoid muscles ve 
retracted and the pretraeheal muscles divided. Right and left superior paratl^TO 
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bodies were identified and were normal. No tumour felt in neck on either side of 
trachea, even on passing the finger 3 cm. into the thora.v. Inferior pole of right 
lobe of thjToid gland was paler and firmer than the rest of the thjwoid tissue. 
This was evidently due to a tumour which did not, however, alter the normal 
contour of the thyroid gland. The thjToid gland was incised over the tumour and 



an opaque yellowish- white swelling 2-0 by 1-5 cm. was shelled 
out (Fig. 193). The cut surface was glistening, firm, granular, 
and gritty. The thj-roid gland was sutured and the wound 

Fig. 193. — Case 4. Generalized o.steitis fibrosa. Calcified 
adenoma removed at iji-st operation from lower pole of right 
lobe of thyroid gland. (Actual size.} 

closed. A piece of bone was removed from the eorticalis of 
the right tibia immediately above the swelling. Chiselling was 
found difficult. ” 
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Pathological Report. 

(PnoFKSsoii H. M. TuuNiiuix.) 

Tissues removed at first operation. (S.D. 27:n/19:J0.) 

1. Right Tibia. — 

MACROscoric. — A longitudinal strip of hone covered ■willi periosteum, ii-ii cm. 
long, 1 cm. wide, and 0-G cm. deej). A fresh longitudinal section through the centre 
showed a pearly corticalis (2 mm. dec})) in which many short longitudinal red streaks 
were just visible to the naked eye. Tliis merged into a gelatinous, pale yellow, 
rarely red, tissue traversed by some thin sheet-like trabcculai of hone. 

Microscopic {Fig. 19‘t). — Beneath the periosteum are a few bays in the hone, 
and some of these communicate with medullary spaces beneath. In the outer 
2 mm. of the corticalis are many medullary spaces, which run for the most part in 
the long axis of the bone. Some of the larger intercommunicate. These spaces 
have evidently been formed by the widening of Haversian canals, of which very 
few remain. The outer contain a delicate, cellular fibrous marrow. In the inner 
the fibrous marrow encloses groups of adipose cells. 'I'he vessels arc wide and 
engorged. The inner 4 mm. of the corticalis arc rcjirescntcd by a few slender 
trabecuke in adijiose marrow. In a few bays in these trabccukc, where there 
is active resorption by osteoclasts, the marrow is librous. There is much recent 
haimorrhage in the adipose marrow, doubtless caused bj' the operation. The 
bone consists of lamellar systems enclosing several interstitial systems of woven 
bone. Resorption is shown in many places liy single osteoclasts or groups of osteo- 
clasts in Howship's lacunfc. At the extremities of a few medullary spaces the bone 
has a very gnawed appcaranec. Active apposition is shown by numerous osteoid 
zones covered by large osteoblasts, and is at present in excess of active resorption. 
The depth of the osteoid zones is within the limits of those in healthy young 
children. 


Remarks. — The compact corticalis has been e.xtensively converted into a 
spongy bone of wide mesh. At the time of removal of the specimen resorp- 
tion by osteoclasts was still in progress but apjiosition was more general. 
There is no evidence of osteomalacia. The appearances arc those of severe 
osteoporosis. There is slight fibrosis of the marrow focally, and this fibrosis 
appears to depend upon the activity of resorption and apposition. The 
picture is not, however, that of frank osteitis fibrosa. Tlic portion of bone 
removed for examination came from the relatively licalthy part of the 
skeleton. It is of much greater value for the differentiation of a case oi 
diffuse osteitis fibrosa from one of focal osteitis fibrosa tlian an area of 
severe change. 


2. Body Removed from Lower Pole of Right Lobe of Thyroid Gland. — 
Macroscopic. — An oval body measuring 2 x 1-5 x 1-1 cm. and surroundc 
by a zone of thyroid gland from 1 to .5 mm. thick. On section it felt gritty. 1 
cut surface showed numerous chalky white rounded and rosette-like nodules, close > 
packed in a gelatinous grey tissue. The body was sharply defined from the tlivrou 
tissue by a very tliin transparent capsule. 

Microscopic. — Portions decalcified in nitric acid and cut upon the freezing 
microtome and portions decalcified in Muller’s solution and embedded in parann 
showed the nodule to be an extensively calcified colloid adenoma of the thyroK 
gland.— H. M. T. 


Progress after First Operation. — The patient remained fairly comfortab e. 
No tinglings in fingers. No tetany. Trousseau and Chvostek signs negativ 
Twenty-four hours after operation the serum calcium was 14-1 mgrm. per 100 c.c., 




Fig. 194 . — Case 4. Right tibia ; cortiealis. Generalized osteitis fibrosa. Note the 
extreme porosity ; fibrosis is focal, and confined to Haversian spaces in the outer part of the 
cortiealis. Muller's fluid followed bj' nitric acid ; IVeigert’s iron-htematoxylin and van Gieson. 



Fig. 196. — Case 9. Tibia ; cortiealis. Osteomalacia and osteoporo.sis. The osteoid 
zones are seen as pale seams upon the deeply stained, calcified bone. The porositv is shown 
by the compacta having become almost a spongiosa. Muller’s fluid followed by nitric acid : 
Ehrlich’s hematoxylin and eosin. 
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and the plasma phosphorus 2-3 mgrm. per 100 c.c. On tlie third day after opera- 
tion the serum calcium "svas IG-T mgrm. per 100 c.c. {Fig. 192). It was therefore 
concluded that the tumour removed was not of parathyroid origin. This view was 
confirmed wdien portions of the tumour decalcified in nitric acid and cut upon the 
freezing microtome shoAved the nodule to be an cxtensivclj' calcified colloid adenoma 
of the thyroid. 

Second Opeuation (Mr. A. .1. Walton — Dec. 1, 1930). — Open ether amesthesia. 
Stitches removed from old collar incision. Flaps rcllcctcd. Incision enlarged on 
both sides as far as upper border of thyroid cartilage. Carotid arteries exposed. 
Finger passed up on right and left sides as far as hyoid bone. No tumour found. 
Further incision along anterior border of left slernomastoid muscle to suprasternal 
notch. Right superior parathyroid body, measuring 2 x 1'3 X 1-2 cm. and situated 
deep to the oesophagus opposite the middle of the thyroid gland, was mistaken for a 
lymphatic gland and removed. Right inferior jAarathyroid body measuring 7-a x 
5’0 X 1-8 cm. Avas found behind trachea and oesophagus, opposite the bodies of 
the first and second thoracic vertebra;, well below the level of the clavicles. The 
inferior thjToid artery was divided and a finger inserted along the inner border of 
the longus colli muscle to reach the tumour. It was then displaced upAvards and 
the pedicle to the inferior thyroid artery divided. The Avound Avas closed in layers, 
and one drainage tube inserted. 


Pathological Report. 

(PnoFESSon H. M. Tuianbuee.) 

Tissues remoA'ed at second operation. (S.D. 2778/1930.) 

1, 2. Right Parathyroid Bodies. — 

Macroscopic. — 

1. Larger Right Parathyroid Body {Fig. 196). — The body Avas of elongated heart 
shape, Avith tAvo small upAvard projections from the base and a bulge folloAA’ed by 
a constriction on the left border. It measured 7’ii x 5 x 1-8 cm., and Aveighed 
26-2 grm. It felt soft but elastic. The anterior surface A\’as cora'cx ; the posterior 
Avas slightly concaA’c from side to side. Portions of a thin sheet of blood-stained 
areolar tissue Avere easily remoA'ed. BetAA’cen the tAvo projections from the base a 
large vein lay posteriorly, and diA’idcd .into a large right, large left, and a smaller 
median branch upon the posterior surface. OtherAA'isc the outer surface aa'us per- 
fectly smooth. The posterior surface shoAA-ed an area the size of a pin-head and a 
smaller area of opaque yelloAA^ Cholesterin plates Avith notched angles AA'ere remoA'cd 
from these AA’ith a needle. The rest of the surface AA’as of cafe au lait colour. The 
cut surface Avas soft, Avet, elastic, A^ery finely granular under a hand-lens, and oi 
the same colour. It shoAved tAvo small clefts filled AA’ith clear fluid. 

2. Smaller Right Parathyroid Body {Fig. 196). — This measured 2 x 1-3 x 1-2 em- 
it felt firmer than the large body and externally Avas of a slightly lighter yelloAA. 
On section it shoAA'ed a large, round, bulging, grey-purple area (0-7 cm. in diameter; 
and several small purple areas in a yelloAv ground. 

Microscopic. — 

1. Larger Right Parathyroid Body. — ^The gland is surrounded by a thin capsule 
of collagenous and elastic fibres. It contains a fcAv A’eins and is diAuded into sma^ 
polygonal and rounded acini by the collagenous aa^aIIs of capillaries (van Gieson s 
and LaidlaAA'’s stains). In a fcAA" places the interacinar septa are Avider, occasiona y 
being hyaline but usually being either considerably or extremely rarefied by 
The cells are polygonal except Avhere they border upon aReolar luinina. 
are separated by a net of cell-membranes. Most of the cells measure from 10 
12 y and liaA'e nuclei of 5 y. In some the cytoplasm appears dense but 
small triangular clefts and often a larger round Amcuole ; in most the cytopias 
consists of closely packed small granules. Scattered among these smaller 
and also occupying completely a fcAv small areas are larger cells of 13 to 20 y aa 
nuclei of 5 to 6-5 y, rarely 9 y. Their cytoplasm consists of granules- set far i 
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apart, and is sometimes interrupted bj' round or irregular vacuoles. The cyto- 
plasm in all cells is oxyphil, and in all save the large cells is more oxjtjIuI than is 
usual in pale oxyphil cells, The polygonal net of cell membranes is basophil. In 
sections stained by Best’s method a considerable number of the cells contains a small 
linear or crescentic group of minute granules of glycogen in their periphery against 
part of the cell-membrane. A very ferv cells contain a larger, denser group of 
small granules. Larger granules of glycogen lie upon the free surface of cells lining 
alveolar lumina. No fatty substance is demonstrated by Herxheimer preparations 
except some cr 5 ’stals in an alveolar space. The nuclei are almost all deeply stained, 
but show a clear structure ; in the larger examples one or more nucleoli are seen. 
There is a considerable number of large alveolar spaces which contain a coagulum 
which is usually slightly, sometimes deeply, oxyphil. The cells which bound them 
are chiefly of the smaller more deeply stained kinds. Tissue-mast-cells are 
scattered through the interacinar septa. 



Fio. 19G . — -Case 4. Generalixed osteitis fibrosa. Larger right parathyroid tumour and 
smaller right parathyroid tumour removed at second operation, (.detuaf size.) 


2. Smaller Right Parathyroid Body.—Tlie gland is divided into four large and 
several small lobes by septa of areolar and denser fibrous tissue. The lobes are 
subdivided by delicate vascular septa into acini, the size and shape of ’which depend 
essentially upon whether they contain principal cells or oxj’phil cells. The principal 
cells occupy small rounded acini. They are usually grouped in a solid mass ivith 
cubical cells in the periphery, but frequently in one or more layers round a lumen 
containing oxyphil coagulum. Tlie latter is usually thin and scanty. Some solid 
acini consist of a single ring of short columnar cells. Scattered oxj’phil cells are 
found amongst the principal cells in these small acini ; oxyphil cells also fill acini 
of similar size and shape, occasionally surrounding a lumen. Most of the ox-cphil 
cells, however, occupy large nodular areas in which Laidlaw’s stain shows the acini 
to be considerably larger and of less regular shape. These areas correspond to the 
purplish areas seen with the naked eye. The largest lobe differs from the others 
in being rounded, and it is occupied almost completely bj’ oxj’phil acini- It is 
impossible to measure the principal cells accurately because there is no visible 
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membrane between adjacent eells except in the case of a very few dropsical 
examples. The latter measure 9 in mean diameter. The others have a spongy 
basophil cytoplasm and appear to be from 8 to 9 /n All have nuclei of 5 p. Many 
of the principal cells contain numerous isotropic spheres, up to 3 p in diameter, 
that are stained pale yellow in Herxheimer preparations. Where the cells .surround 
lumina the spheres lie in the cytoplasm of the free ends of the cells. With the 
exception of a very few deeply oxj'-phil examples the oxyphil cells have a basophil 
membrane and resemble those in the large gland. Those that lie isolated amongst 
the principal cells are usually, however, smaller, measuring 8 to 9 with nuclei of 
5 /(. The oxyphil cytoplasm is frequently found in large globules, some as large as 
red corpuscles, or forms a net of lumps of various sizes enclosing irregular vesicular 
spaces. These appearances are probably artificial, because frozen sections had been 
taken from the tissue before it was embedded, and in order to obtain them as 
quickly as possible the formaldehyde had been heated. The nuclei in the larger 
oxyphil cells are of the same sizes as in the previous section, a few giant examples 
reaching 9 /«. The nuclei of both the principal and oxyphil cells are stained deeply, 
but show a definite structure. No preparations of this gland were made to 
demonstrate glycogen. The oxyphil cells occupy more than half the area of the 
gland. 

Remai'ks. — The larger gland is occupied completely by ox 3 'phiI cells, 
which almost all have the structure of pale oxyphil cells although most 
approach the dark type in depth of eosinophilia. Blanjf contain a little 
glycogen. In the smaller gland the appearances indicate that lobes are being 
successively converted into tumour-like masses bj’’ the replacement of principal 
cells in small acini by similar oxyphil cells and bj’' the subsequent multi- 
plication of the oxyphil cells. These appearances are strongly in favour of a 
functional hj'perplasia as opposed to an autonomous neoplasm. The hyper- 
plasia in this case resembles that in Case 3 in that it consists of oxyphil cells, 
and almost entirely of pale oxyphil cells. It differs in that there is very 
much less dropsical separation of the oxyphil granules and less glycogen in 
the cells. — H. M. T. 

Subsequent Progress. — Before leaving the operating theatre one litre of 
10 per cent glucose containing 50 units of insulin was given intruA^enousIy. On 
recovery from the anesthetic the patient’s voice was lioarse, and larjmgoscopy 
revealed complete paralysis of the right vocal cord. In view of the fact that two 
parathyroid tumours had been removed, intramuscular injections of calcium gluco- 
nate were commenced the day after operation, 10 c.c. of a 10 per cent solution being 
given three times a da}*^ (T'fg. 192). The high calcium diet was supplemented by 
large doses of calcium lactate, up to 15 grm. a day. A 5 per cent solution of calcium 
chloride was kept in readiness for intravenous use but was never required. The 
level of the serum calcium rapidly dropped until four days after operation it was 
8'9 mgrm. per 100 c.c. The patient was restless and irritable, but there was no 
objective sign of tetany. At this point parathormone was given by intramuscular 
injection in increasing doses up to 30 units three times a day. Twelve days after 
operation the Chvostek sign was positive for the first time, the level of the serum 
calcium being 7-8 mgrm. per 100 c.c. There were no tinglings nor cramps, and the 
Trousseau sign was never positive. The Chvostek sign was negative on the four- 
teenth day after operation, and from that time no manifestation of tetanj' occurred. 
Two weeks after operation treatment by ultra-violet irradiation was commenced 
and carried out for four weeks. Five weeks after operation calcium gluconate 
injections were discontinued and a week later parathormone was given for the last 
time. Three weeks after operation the patient was able to walk with the aid of 
a stick, and four weeks later she left hospital, walking up and down stairs unaided. 
She pointed out that the readiness to become nauseated and to vomit had gone. 



HYPEEPARATHYEOIDISM 


251 


Shortly afterwards she was severely ill Avith hronehopneunionia, and this Avas 
folloAved hv an ahseess in the left iliac fossa from Avhich 250 c.c. of i)ns Avcrc CA'acu- 
ated. Five months after removal of the j)arathyroid tumours she Avas again Avell 
and able to Avalk alone. The A-oice Avas almost normal. 

Calciuvi ou(] Phosphorus Mdabolisu) after Operatiou . — As already stated, 
remoA-al of the thyroid adenoma did not abolish the hypcrcale:cmia, Avhcrcas after 
remoA-al of the ])arathyroid tumours the scrum calcium fell abrujitly. It reached 
its loAvcst point, namely 7-1 ingrm. jier 100 c.c.. on the clcA’cnth day after ojicration 
{Fig. 102). By this time the jdasma jjhosphorus IcA'cl had risen to 2';'5 mgrm. per 
100 c.c. Subsequently tbc scrum calcium gradiially rose, until 7 Avccks after 
operation it Avas 9-1 mgrm. jier 100 c.c., although all treatment except a high calcium 
diet had ceased. Plasma phosiilmtasc 0*(i:j.5 mgrm. Six Avccks after operation the 
calcium output in urine and ficccs Avas estimated for one three-day jieriod on the 
same low calcium diet as before. The figures both for urine and for fa;ces Avere as 
loAv as those found in cases of jmst-operatiA-e tetany {Fig. 180). 

Remarks. — It is Avorthy of note that a ])aratliyroid tumour measuring 
7-5 cm. in its greatest dimension can be so deeply situated in the neck as to 
defy palpation. There arc certain cases recorded in the literature (Barren- 
scheen and Gold, 1928 ; Bauer, Albright, and Aub, 1930 ; Wendel, 1930, 
Case 2) Avhere the cAudcnce of hyperparathyroidism is conclusiA'c and yet no 
paratlij^id tumour Avas discovered at operation. In recording his case Ball 
(1930) discusses the possibility that the tumour Avas missed at operation. In 
all these cases it Avould seem impcratiA'c to cx)5lore the neck again. RemoA'al 
at operation of tAvo parathyroid tunioui-s has been recorded previously (Beck, 
1928). In this case post-ojicrative tetanj’^ occurred on the fifth day, accom- 
panied by a psychosis. The patient died of exhaustion on the tAventieth 
daj\ In such circumstances intraA'cnous calcium chloride must be used. 
The size of the tumour CAudcntly bears no relation to the scA'erity of the bone 
lesions, for in Case 2 the patient Avas much more scA’^erely crippled than in 
Case 4 and yet the tumour measured only 2-3 X 1-5 X 0-9 cm. and Aveighed 
only 1-3 grm. 

Epigastric pain, anorexia, and nausea. haA^e been described in hyper- 
parathyroidism (Ball, 1930). The rapid disappearance of vomiting after 
remoAml of a parathyroid tumour has also been recorded (Pemberton and 
Geddie, 1930 ; Rosenbach and Disque, 1930). 

CLINICAL CHARACTERISTICS OF HYPERPARATHYROIDISM. 

In the folloAving description are included the cases from the literature 
summarized above and also the four cases described at length in this article. 
It Avill be seen that the symptomatology of liA^Derparathyroidism does not 
rest Avith the skeleton alone. 

Satisfactory proof of hyperparathj^roidism noAv exists in 32 cases of 
generalized osteitis fibrosa. In 21 of these a parathyroid tumour AA^as remoA'^ed 
bj'’ operation, in 2 cases tAvo parathyroid tumours Avere remoA'^ed, and in 4 
cases no parathyroid tumour AA'as found at operation. The remaining 5 cases 
AA'ere not operated upon, but proof AA'as obtained by autopsy of a paratliAToid 
tumour in 3 cases, and of tAA'o parathyroid tumours in 1 case. The con- 
dition is reported tAvice as frequently in Avomen as in men, the commonest 
ages being 30 and 55. Pain and tenderness in the bones AA'ere common, and 
VOL. XIX. — NO. 74. 17 
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osteoclastomata occurred in more than half the cases. Spontaneous fractures 
were recorded in 14 cases. Thirst and polyuria occurred in 5 cases, renal 
caleuli in 10 cases, and hsematuria in 1 case. Occasionally renal colic was the 
presenting symptom. Hypotonicity of muscles was described in 7 cases. In 
onty 6 cases was the parathyroid tumour palpable in the neck. The largest 
tumour removed measured 7-5 X 5-0 X I'S cm. and weighed 26-2 grin., and 
yet it had not been palpable in the neck owing to its situation behind the 
trachea. The size of the tumour bears no relation to the severity of the bone 
lesions, for in the most severely crippled patient the tumour measured 
2-3 X 1-5 X 0-9 cm. and weighed only 1-3 grm. Nausea and vomiting, some- 
times with abdominal cramps, have been described. Wasting is common in 
advanced cases. In those cases where radiograms are mentioned there was 
greatly diminished density of bone shadows. This is best demonstrated by 
the controlled method. Sometimes there was radiological evidence of cysts, 
but these onlj^ rarely expanded the corticalis. The serum calcium figures 
varied between 12-6 and 23-6 mgrm. per 100 c.c., the plasma phosphorus 
between 1-0 and 2-7 mgrm. Where the plasma phosphatase was estimated 
it was ini'ariabl}^ high. The output of calcium in the urine varied from a 
slight increase to eight times the normal figure. 

In the majority of cases pain in the bones was abolished immediately 
after operation, and the mechanism of this is difficult to conceive. Decrease 
in size of osteoclastomata within a few weeks after operation has been twice 
recorded. Restoration to normal of the menstrual function has also been 
observed. In three eases removal of the tumour promptly abolished polj'^- 
diiDsia and polyuria. In one case renal calculi began to break up a few weeks 
after operation and were passed into the bladder. In many cases the levels 
of the serum calcium and plasma phosphorus and the excretion of calcium 
in the urine rvere restored to normal. Sometimes there rvas temporary hypo- 
calcacmia and even oliguria, with subnormal excretion of calcium in the urine. 
In all fir^e cases where it was recorded after operation the plasma phosphatase 
remained high ; in one of these it showed no alteration even seventeen months 
later. Latent tetany after operation was common, and manifest tetany often 
occurred, with marked variations in severity. It was fatal in one case only, 
where two parathyroid tumours were removed. Nevertheless removal of two 
paratlwroid tumoiirs is not necessarily fatal, nor even necessaril)'^ accom- 
panied b\'^ post-operative tetany. In one case tremor and acute mania 
occurred three weeks after operation, at a time when the serum calcium had 
dropped to 6-6 mgrm. per 100 c.c. The condition was completely relieved 
in three days by the use of parathormone injections in conjunction with a 
preparation of calcium given intravenously. This latter procedure must 
undoubtedlj’^ be regarded as the essential treatment of severe post-operative 
tetany following removal of a parathyroid tumour. The post-operative treat- 
ment should include a high calcium diet and ultra-violet irradiation as routine 
procedures. 

S3miptomatic impror^ement almost always occurs after removal of a 
tumour. Not onty is pain in the bones abolished, but there is marked gain 
in weight, and manj’' crippled patients have been able to dispense rvith sticks 
and crutches. In one case, however, pain in the bones was not entirely 
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abolished ciglitccn months after operation. Wlicrc no parathyroid tumour 
uas discovered removal of a normal j>arathyroid gland had no good effect 
in two eases, hut removal of two normal parathyroid glands led to consider- 
able symptomatic improvement in another. Some authors claim that an 
increase in density in the radiograjdiic sliadows of hones was to he seen in 
their eases a few months after operation. It is of great interest that three 
and a half years after operation Mandl eoidd demonstrate no such change 
in his case. Should there he special reasons contra-indicating operation upon 
the neck, or sh uld no tumoxir he found, the patient may he treated with 
irradiated crgostcrol in the hojic of increasing the apposition of hone. In 
at least one ease good evidence has been obtained of the effect of such treat- 
ment in increasing the density of hone as judged by radiograms. 


OPERATIVE TECHNIQUE. 

Mr. A. .1. Walton has kindly made the following note on the technique 
he employs at operation. 

A wide exposure is essential, for not only is it jicccssary to ex25lore all 
the jiarathyroid glands, hut also, as our limited exj^erience has already shown, 
it is sometimes necessary to search behind the trachea and in the mediastinum. 
In all our eases a wide eollar incision has been made, the sternomastoids 
freed and widely retracted, and the pretracheal muscles between them divided 
transversely in one sheet at the level of the centre of the isthmus of the 
thyroid gland. The flajis thus formed are dissected uj) as high as the upper 
jioles of the lateral lobes and as low as the sternum. This gives a much wider 
exposure than a vertical split of the muscles, and if thej' are carefully sutured 
afterwards no deformity or weakness results. 

The lateral lobes of the thyroid gland are now rolled inwards in turn to 
expose the sites of the normal parathyroid glands. These are examined in 
turn, and a tumour may at once he found in the normal site or a little lower. 
In a case published elsewhere (Hunter, 1929 ; 1930, Case 4) a tumour measuring 
3-7 X 3 cm. was at once found at the site of or a little lower than the left 
inferior gland. If no tumour be observed in the usual site, a finger should 
be passed into the thorax on either side of the trachea, for the tumour may 
pass down in this situation. In Case 3 a tumour 6‘8 X 2-8 cm. was easily 
detected in the upper part of the thorax on the left side of the trachea and 
was readily drawn up into the neck. In certain cases no tumour is visible. 
A difiiculty may arise if there be a small thyroid adenoma, for a parathyroid 
tumour may be situated in the substance of the thyroid gland. In Case 4 
this error was made in spite of the fact that Professor Turnbull, who was 
present, was of the opinion that the tumour was a colloidal adenoma of the 
thyroid gland. This error should be guarded against, because the yellowish- 
brown appearance of a parathyroid tumour usually makes it distinctive even 
to the naked eye. In our case the error was only made clear after histological 
examination, and a second operation revealed a parath 3 Toid tumour behind 
the trachea. In Case 2 also the tumour lay behind the trachea. This 
anatomical relationship probably explains many of the reported cases where 
the tumour has not been found. If, therefore, a tumour is not recognized in 
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one of the ordinary positions nor in the thorax at the side of the trachea, 
the right thyroid lobe should be rolled over to the left and the carotid sheath 
retracted outwards until the right inferior thyroid artery is visible as a band 
passing to the right lobe. A small incision is then made into the fascia above 
it and just behind the oesophagus. The prevertebral space is thus entered 
and a small tumour may be immediately revealed as in Case 2. If it is not, 
a finger can be inserted into the space and passed down behind the oesophagus 
into the thorax. At the second operation on Case 4 this Avas done and a 
soft fleshy mass measuring 7-5 X 5 cm. Avas easily felt lying on the first and 
second thoracic vertebra;. With a feA\' movements of the finger it was freed 
from its adhesions and pulled up into the neck, Avhen it AA'as found to haA^e 
a narroAv Amscular pedicle attached to the inferior thjwoid artery. Tlris Avas 
dudded and the tumour removed. In the case of a tumour arising on the 
left side it AA'ould be necessary to make an incision through the fascia on 
the left side. The tumour could then be everted and the pedicle ligatured. 
The cavity after removal appears to be of remarkable depth, but in our 
case the elevation of the tumour Avas accomplished AA'ith extraordinary ease. 
A tube is inserted into the cavity, the pretracheal muscles sutured AA’ith 
catgut, and the skin incision closed. We have usually left the tube in for 
tAA’o or three days. 

PATHOGENESIS OF GENERALIZED OSTEITIS FIBROSA. 

(Professor H. M. Turnbull.) 

Generalized osteitis fibrosa is characterized by changes in the skeleton, 
enlargement of one or more parathyroid glands, hyiAercalescmia, and an 
increased excretion of calcium in the urine. 

The changes in the skeleton are lacunar resorption, apposition, fibrosis of 
the marroAv, and the formation of osteoclastomata and cysts. Lacunar resorp- 
tion is the predominant change. Radiography, and histological examination 
of the skeleton at necropsy shoAv that resorption has led to a general osteo- 
porosis, AA’hich, hoAA’OA’cr, varies in degree in different places. But formation 
of bone does not cease. Bone is seen in process of formation in almost all 
sections taken from the more severely affected parts of the skeleton, and 
prCA’ious formation of bone is shoAvn by an extensive, and in places complete, 
replacement of lamellar bone by trabecula; of AVOA’cn bone. Apposition is, 
indeed, frequently the predominant active process in a segment examined. 
The combination of resorption and apposition is shoAA'n by osteoclastic and 
osteoblastic activity upon different trabecula; in many sections, and CA’cn 
upon the same trabecula in some sections. The interplay of the tAVO processes 
is further AA'itnessed by trabeculae that are composed of several separate systems 
of AA’OA’en bone. In focal areas the ncAv spongy bone that has been formed 
may actually exceed in bulk the normal spongiosa and compacta, for instance 
in some of the expansions of the ribs in a case previously reirorted (Hunter, 
1930, Case 3) and in the massive calvaria of Case 1. 

Where apposition is taking place the depth of the osteoid zones varies 
in different places in the same case, and the maximal depth varies in different 
cases. The essential abnormality in rickets and osteomalacia is cessation of 
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calcification, and the characteristic histological abnormality that results is an 
excessive amount of osteoid tissue. Consequently, the disputed question of 
Avhether or not there is a true osteomalacia in generalized osteitis fibrosa 
depends xqion nhether the amount of osteoid tissue is, or is not, excessive. 
Pommer (18S5) showed that all bone when first formed is osteoid and becomes 
calcified later. Osteoid zones are, therefore, ]xrescnt upon all trabcculjc during 
osteoblastic activity. The depth of the zones varies with the rapidity of 
formation. Thus, the depth is greater in the rapidly groxving bones of children 
than in the bones of adults, and is greater still in the healing of fractures. 
In order to determine whether there is an abnormal delay in calcification it 
is necessary first to determine whether the osteoid zones are associated with 
osteoblastic activity and to form some estimation of that activity, and 
secondly to compare their depth with zones measured in healthy subjects. 
Some estimation of the activity is obtained from the form and number of 
the osteoblasts. The osteoblasts arc cells of the fibrous reticulum of the 
marrow in a stage of functional activity. The resting cells in the fibrous 
marrow are spindle cells with, very scanty eytojxlasm. The active osteoblasts 
upon the osteoid zone are plumper and have a much more abundant, finely 
granular, more oxsqxhil cytoplasm. In very rapidly growing bones one or 
two rows of cells that show transitional characters are sometimes seen between 
the row of osteoblasts upon the osteoid zone ajid the resting cells of the 
marrow. Further, the active osteoblasts are more numerous, being at a 
shorter distance from one another, than the resting cells. When apposition 
ceases the osteoblasts return to the form and number of resting cells. The 
importance of forming an estimation of activity is illustrated by the example 
in this paper of a condition other than osteitis fibrosa {Case 9). Many of the 
osteoid zones were deeper than in healthy adults and children, but the depth 
seldom exceeded that in healing fractures, and the amount of osteoid tissue 
was very slight {see Fig. 195) compared with that in typical cases of osteo- 
malacia. The osteoblasts, however, appeared to be in a state of rest or of 
very slight activity. The unusual depth could not, therefore, be attributed 
to exceptional activity of apposition, but indicated delay in calcification. 
Disturbance of calcification was further indicated by partial calcification 
within some zones. The histological diagnosis of osteomalacia was confirmed 
by the effects of appropriate treatment. In measuring the depth of osteoid 
zones it is necessary to select zones that have been cut strictly at right angles 
to their surface. In such sections the osteoblasts are at their narrowest and 
of spindle shape. When the cells are seen in full-face the nuclei are rounded, 
the cj'toplasm is much more abundant, and the outline polygonal. In oblique 
sections the appearances approximate to those of cells seen in full-face. In 
a skeleton fully examined (Hunter, 1930, Case 3) and in Case 1 and Case 4 of 
this paper it is possible to examine portions of bone that are free from fibrosis. 
In Case 3, 1930, and Case 1 such trabeculse are almost everywhere free from 
osteoblastic activity, and are fully calcified ; where there is any osteoblastic 
activity it is relatively slight and the osteoid zones are very narrow. In 
Case 4 there are many osteoid zones upon trabeculte that are not involved 
in fibrosis ; the depth is within the limits of those in health}^ children, and 
osteoblastic activity is as great as in children. When the trabeculte within 
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the fibrous marroAv are considered, in Cases 1 and 4 the zones are never deeper 
than in tlie bones of young children, in the skeleton fully examined they are 
seldom deeper, in Cases 2 and 3 and Case 4 of a previous paper (Hunter, 1930) 
they are usually deeper. In the four cases, however, in which the maximal 
depth exeeeds that in young children, it is within the limits measured in 
healing fractures in healthy adults, and osteoblastic activity is as great as in 
healing fractures. Examination of these six cases, therefore, of generalized 
osteitis fibrosa associated with parathyroid enlargement shows that in the 
fibrotic areas apposition is frequently as rapid as in the healing of fractures 
and the osteoid zones are correspondingly deep, but neither here nor in the 
available parts of the skeleton that are free from fibrosis is there evidence 
of the delay in calcification which characterizes osteomalacia and rickets. 

Schmorl (1920) said that the question of the presence of osteomalacia in 
generalized osteitis fibrosa cannot be decided by examination of the diseased 
portions of bone involved in fibrosis, because there is always active apposition there 
and abundant osteoid tissue is consequently to be expected. He examined, there- 
fore, the ‘healthy’ parts of the bone in 44 cases. In 8 he found evidence of osteo- 
malacia, in that osteoid zones were present, which certainly were shallower than 
those in his very numerous examples of osteomalacia but yet were found every- 
where. The comparative shallowness he attributed to the presence of a very 
considerable atrophy in the bones. He made no mention of the condition of osteo- 
blastic activity upon these zones. In the remaining 36 cases there were no calcium- 
free zones in the parts free from fibrosis. He said, therefore, that Lang (1920), 
who considered that generalized osteitis fibrosa is always combined with osteo- 
malacia or late rickets, and Stenholm (1924), who came to an exactly opposite 
conclusion, were both wrong. He concluded, hoivever, that generalized osteitis 
fibrosa is an independent, peculiar disease of the skeleton which has no relation to 
florid rickets or florid osteomalacia. Schmorl evidently in this paper made no 
distinction between the multiple focal areas of osteitis fibrosa and the generalized 
osteitis fibrosa which Hunter (1930) has differentiated by both radiographic exam- 
ination and estimation of calcium metabolism. In the discussion following the 
review of osteitis fibrosa by Christeller (1926) in the same year, Schmorl said that 
he had examined the parathyroid glands in all his cases of osteitis fibrosa and had 
found enlargement in only four eases. In these four cases there was a combination 
with osteomalacia. Apparently, therefore, Schmorl found the above evidence of 
osteomalacia in all his four cases of generalized osteitis fibrosa associated with 
parathyroid enlargement, and in four out of forty cases of osteitis fibrosa without 
parathyroid enlargement. Schmorl (1926) described the frequency of rickets and 
osteomalacia in Dresden as enormous. Osteomalacia might well, therefore, be an 
accidental complication of generalized osteitis fibrosa in his material. 

Fibrosis of the marrow is a conspicuous feature. It is very widespread, 
but is not universal. As in Case 4 there may be great osteoporosis whilst 
fibrosis is focal and slight. In an extensive examination of a whole skeleton, 
however, there was no section in which fibrosis -was completely absent. Where 
it is most sparse it is confined to bays eroded upon the surfaces of the 
compacta or trabeculre in the spongiosa, and to Haversian spaces eroded 
within the compacta or within the trabeculEC of the spongiosa. In greater 
amount it forms a zone upon one surface of greatly eroded trabeeulte in the 
spongiosa or forms a sheath all round such trabeculss. In still greater amount 
it forms broad bands in the spongiosa that enclose groups of small or slender 
trabecula:. All these grades are frequently seen in a single section, as is 
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shown in the head of the Innnerns in Case 1 and very conspicviously in the 
bodies of tlie vcrlcbnc in a ease previously reported (Hunter, 1030, Case 3). 
In part of the bodies of tbese vertebne trabecnljc of lamellar bone form a 
spongiosa of normal mesh and show only focal areas of fdn-osis that fill bays 
eroded upon their outer surfaces or fill Haversian sjiaecs eroded within them ; 
other trabecula; of lamellar bone are centrally split to a greater or less extent 
by eroded spaces filled with fibrosis ; others arc split into smaller pieces which 
are completely embedded in fibrosis ; finally, areas arc occupied by a close 
network of broad bands of fibrosis containing r-cry closely packed small 
trabecula; of newly formed, rvoven bone. In its greatest amount the fibrosis 
forms in jiortions of the long bones that normally have a medullary cavity 
free from bony trabecula; a fibrous comjiacta containing small bony trabecula;, 
and in spongy bones or spongy portions of bones fully occupies both the com- 
pacta and spongiosa. In the former ease the intimate relation of the fibrosis 
to the bony skeleton is most striking {Case 1 , Fig. 17G). In the latter case 
there may be focal expansions, particularly of the ribs. Where the fibrosis 
forms broad bands in the spongiosa or extends through the corticalis, the 
included trabecula; arc sometimes {Case 3) remnants of old bone, but usually 
they consist of woven bone formed during the disease. Where the fibrosis 
extends throughout both corticalis and s]:)ongiosa — for instance, in ex]>ansions 
— trabecula: of woven bone may extend throughout, forming an osteosclerotic 
nodule ; but usually they are confined to the periphery, leaving in the centre 
a fibrous area of variable si/c. The smaller focal areas of fibrosis are almost 
invariably associated with very active lacunar resorption, shown by numerous 
large osteoclasts, but sometimes with an active apposition. More extensive 
fibrosis is associated with exceptional activity of either resorption or appo- 
sition, or with evidence of very great previous resorption. On the other hand, 
where fibrosis is absent osteoporosis may be great and bear witness to much 
previous resorption, but the osteogenetic marrow is almost invariably at rest ; 
occasionally it shows a slight osteoblastic activity. 

Study of the fibrosis of the marrow thus shows first that it is intimately 
associated in position with bone, appearing first upon its surface and later 
ensheathing or largely replacing it, secondly that it is closel}'^ associated with 
exceptional activity of resorption or apposition. In infections the osteo- 
genetic fibrous tissue of the marrow reacts like other soft tissues, and when 
the resulting granulation tissue is little differentiated and cellular it tends 
to cause resorption of bone, and when it is more differentiated and fibrous it 
tends to form bone. The fibrosis of the marrow and the resorption and 
apposition of bone in generalized osteitis fibrosa might, therefore, be the 
result of a spreading inflammation of the marrow. In that case the intimate 
association of the fibrosis with bone could only be explained by the excitant 
of the inflammation being present within bone. There is no histological 
evidence of this : the fibrosis appears initially upon the surface of portions 
of bone that appear to be perfectly normal in structure. Cellular proliferation 
of the osteogenetic marrow is excited, horvever, not only by inflammatory 
stimuli but by the stimuli that govern normal apposition and resorption of 
bone. In resorption and in apposition, even of lamellar bone, there appears 
always to be some proliferation of the cells of the osteogenetic, as opposed 
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to the hsematogenous, marrow. In the more actively growing portions of 
the bones of the newly born a proliferation of spindle cells immediately behind 
the ripe osteoblasts upon the trabeculse sometimes gives the appearance of a 
zone of slight fibrosis upon the trabecula;. In severe rickets and osteomalacia 
focal areas of fibrosis may lie upon trabecula;, zones of fibrosis may ensheath 
trabeculiE, or there may be a more extensive fibrosis. The fibrosis resembles 
that in generalized osteitis fibrosa, and has the same intimate connection 
with bone. In severe rickets the weakening of the bone following arrest of 
calcification leads in places to the foi-mation of osteoid tissue in excess of the 
amount of bone in a normal skeleton, as is shown by the excessive width of 
the osteoid trabecula; and by the buttressing of bowed corticalis. Osteoblasts 
are numerous and large upon the osteoid zones. There can be little doubt 
that the osteogenetic marrow is excited here to exceptional activity by stimuli 
of strain and stress. The associated zones of fibrosis are doubtless caused 
by the same stimuli, and are probably merely expressions of marrow in a 
condition of exceptional osteogenetic activity. If such fibrosis of the marrow 
is merely a sign of exceptional activity, and if it can be shown that the 
enlarged parathyroid glands in generalized osteitis fibrosa are stimulating an 
excessive lacunar resorption of bone, then the fibrosis in this disease can be 
attributed primarily to excessive stimulation of resorption by paratlij^roid 
secretion and secondarily to excessive stimulation of apiDosition by strain and 
stress upon bone weakened by great resorption. 

The engorgement that is usually present in the fibrous marrow can be 
attributed to functional activity of the osteogenetic marrow. Thus, engorge- 
ment is associated with activity of the haematogenous marrow, as is shown 
conspicuously in the small focal areas in adipose marrow which mark the 
beginning of an extension of blood-formation. Red marrow, indeed, owes its 
colour to this engorgement. 

Cysts are usually numerous. They were very numerous in one case 
previously reported (Hunter, 1930, Case 3), and tlie following remarks upon 
their formation are based chiefly upon a study of tin's skeleton. Many, 
particularly the larger, have a wall of dense, often hyaline, collagenous fibrous 
tissue. In the others the wall does not differ from the surrounding fibrous 
marrow. The dense wall appears to be a secondary change, and the cysts 
that have no specialized wall appear to represent earlier stages in formation. 
Most of the latter contain a thin albuminous coagulum with or without red 
corpuscles, others contain a sim.ilar coagulum with fat-granule-cells and, 
rarely, cholesterin crystals ; others contain blood or a little fibrinous clot 
containing red corpuscles ; others are empty. Some have a sharply defined, 
e\'en margin and are lined u'ith a layer of flattened cells that resembles endo- 
thelium. In others the margin is not sharply defined, and is obviously 
formed by the cells of the surrounding tissue, sometimes including osteo- 
clasts. Occasionally the boundary consists of fibrous marrow split into a 
loose reticulum by hemorrhage. The cj^sts most frequently occur in the 
larger areas of fibrous marrow that are free from bone, but they are not 
confined to these. Thus, the cyst in the calvaria of Case 1 lies in a close net 
of bony trabecule. In the centres of these larger areas of fibrosis vessels 
are scanty or absent, and there is usually degeneration. The commonest 
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degeneration is a fdn-inoid degeneration ])rcccded by extravasation of red 
corpuscles, but there may be severe hicmorrhage, or multiple focal areas of 
serous cedema. or. rarely, a severer degeneration and necrosis associated rvith 
the accumulation of fat-grannlc-cclls and cbolcstcrin crystals. Organization 
of thrombosed vessels is also seen. In the periphery of the larger areas of 
fibi'osis there are often dilated vascular spaces, of which some arc distended 
with blood but many arc empty or contain a few red corpuscles or a little 
thin albuminous coagulum. Such dilated vascular spaces arc often present 
in the immediate neighbourhood of cysts. The cysts that have a sharply 
defmed margin lined with a layer of (lattcncd cells resemble these dilated 
spaces so closely that an origin from them is strongly suggested. Laidlaw’s 
silver impregnation shows, however, that the vascidar spaces have a sharply 
defined wall, which consists at least of a thin sheet of delicate fibrils ; and 
the early cysts rarely have a definite and continuous limiting membrane. It 
is rare, too, for the cysts without densely fibrotic walls to have a lining that 
resembles endothelium, although large cysts with dense walls frequently do. 
Further, transitions can be followed from irregular areas of focal serous oedema 
in which the cells of the fibrous marrow arc slightly separated by thin 
coagulum, through rounded areas in which spindle fibroblasts form an ever 
scantier net in such coagulum, to perfectly spherical cysts that contain 
coagulum alone. Again, in the neighbourhood of cysts transitions can some- 
times be followed from groups of fat-granulc-cells to irregular or rounded 
cystic spaces more or less filled with a granular debris containing fat -granule- 
cells and cbolcstcrin crystals. If the cysts have a single origin, then the 
evidence appears to be stronger for origin in cedema and degenerations of the 
fibrous marrow than in dilatation of vascular spaces. It is possible, however, 
that cysts arise in both ways. In either ease there can be little doubt that 
the cysts are due to disturbances in the circulation consequent upon the 
fibrosis of the marrow or the weakening of the bone. It is probable that 
cysts are also occasionall)’^ the result of autolysis of osteoclastomata. Large, 
ill-defined, cystic spaces, filled with thin coagulum, cei’tainly do occur within 
osteoclastomata. 

The osteoclastomata are areas occupied by numerous large osteoclasts 
among fibrocytes tliat are less differentiated than in the remainder of the 
fibrous marrow. In number and size the osteoclastomata vary greatly in 
different cases. Some are minute {Fig. 187) ; others form large masses that 
expand part {Cases 2 and 3), or the whole, of the circumference of large long 
bones. It has been pointed out {Case 2) that it is impossible to attribute 
such tumours to collections of osteoclasts that have persisted in situ after 
eroding bone. Areas of fibrinoid degeneration are preceded by extravasation 
of red corpuscles, and osteoclasts are usually numerous in such areas. Further, 
osteoclastomata are frequently associated with hajmorrhage and the accumu- 
lation of iron-pigment. Again, some of the osteoclasts occasionally contain 
red corpuscles or hemosiderin. But hemorrhage may be trivial or absent 
within osteoclastomata, and the number of osteoclasts that do contain 
corpuscles or pigment is relatively minute. It is impossible, therefore, to 
regard the osteoclastomata as areas in which osteoclasts have been stimu- 
lated to multiply as scavengers of hajmorrhage. Osteoclastomata have been 
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observed to disappear after excision of enlarged parathyroid glands (Barr, 
Bulger, and Dixon, 1929 ; Hunter, 1931). Their disappearance after excision 
of enlarged parathyroid glands suggests that they are areas of osteogenetic 
marrow that have been stimulated by excessive parathyroid secretion to an 
exaggerated osteoclastic activity. It has been argued that the fibrosis of the 
marrow represents osteogenetic marrow in an exceptional state of activity, 
and that this activity might be the result of excessive parathyroid secretion. 
In their origm the osteoclastomata would thus be akin to the fibrosis of the 
marrow, and the less differentiated form of the fibroblasts within them is in 
keeping with a more exaggerated activity than in the rest of the fibrous 
marrow'. 

According to the above interpretation of the histological changes in 
generalized osteitis fibrosa in man all the abnormalities in the bone could be 
attributed primarily to parathyroid secretion causing an excessive stimulation 
of osteoclastic resorption. Clinical observations bring evidence that the 
enlarged parathyroid glands deprive the skeleton of calcium. The hyper- 
calca^mia that characterizes the disease disappears almost immediately after 
the removal of the enlarged glands, and the skeleton becomes stronger. 
Further, the administration to man of parathormone brings into the blood 
not onlj' calcium, but lead (Hunter and Aub, 1926), radium (Plinn and Seidlin, 
1929), and other elements that are known to be stored in the bones in close 
association w'ith calcium. To prove that the bone of the skeleton is reduced 
in this process, and is reduced by osteoclastic resorption, requires animal 
experiment. Bauer, Aub, and Albright (1929) found naked-eye evidence of 
loss of trabecula; in the spongiosa of the long bones of rabbits wliich had been 
injected with increasing doses of parathormone. They made no microscopic 
examination, however, so that if their experiments proved that paratliornione 
reduces the skeleton, the method of reduction was not determined. In order 
to supply this important deficiency Dr. F. B. Byrom in May, 1930, made 
a small series of similar experiments under Dr. Hunter’s direction. After 
handing the bones to me Dr. Byrom w'ent to America. It was intended to 
allow' the bones to decalcify in Muller’s solution until his return, but w'hen 
this article was being written as many of the bones were embedded and cut 
as time permitted. 

Dr. Byrom chose a litter of seven rabbits, two months old. All the rabbits 
received an unrestricted diet of bran, oats, lettuce, and cabbage. Four rabbits (316, 
317, 318, 319) w'ere given daily subcutaneous injections of parathormone (Collip) in 
increasing doses, beginning with 1 unit and rising to a maximum of .'50 units in one 
animal (316). The three others (313, 314, 315) were kept as controls on the other 
side of the animal house. All rabbits were marked by a stamped metal ribbon 
clipped round a leg. No symptoms of hypercalcrcmia w'ere observed. The injec- 
tions were begun on May G. liabbil .317 w'as killed on June 16, having received in 
the 41 days 374 units in all ; control rabbit 314 W’as killed at the same time. The 
serum calcium of rabbit 317 w'as 12-9 mgrm. per 100 c.c. on May 6 before the first 
injection, 9-1 on June 4, and 7-7 on June 10. The plasma phosphatase of the 
control was 0-31.5 on June 4. Hobbit 318 was killed on July 23, having received in 
the 78 days 610 units ; control rabbit 313 w-as killed at the same time. The serum 
calcium was 13-4 on May 6, 11-6 on May 16, and 10-8 on June 24; the plasma 
phosphorus was 7-0 mgrm. on June 24. In the control on June 24 the serum 
calcium was 9-2 and the plasma phosphorus 7-5 ; on June 4 the plasma phosphatase 
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Avas 0-:i(>n. Ral)bils :n« and aiO Avcrc both killed on Aug. IT) Avilh control rabbit 
315. Rabbit 310 bad received 770 units in the 101 days. The serum calcium Avas 
13-8 on May G before the first injection, 12-0 on May 12. 10-3 on .Tunc 24, 0-8 on 
.Tuly 17, and 11'3 on Aug. 13 ; the plasma })hosphorus Avas 7'5 on June 24 ; the 
plasma jdiosphatasc Avas b-102 on July 17, and 0'172 on Aug. 13. Rabbit 31 G had 
rcceiA'cd 2150 units in the 101 days. The scrum calcium Avas 14-5 on l\Iay G before 
the first injection. 13-1 on May 12. 12-5 on May 2G, 8-4 on June 24, 0-7 on July 17, 
and 0-5 on Aug. 13 ; the jilasma jfiiosjihorus Avas 5-8 on June 24 ; the jilasma phos- 
phatase Avas 0-100 on July 17, and 0-147 on Aug. 13. In the control rabbit the serum 
calcium Avas 0-0 on June 24, and 0-7 on Aug. 13 ; the plasma jdiosphorus Avas G-0 
on June 24 ; the plasma phosjfiiatase Avas 0-204 on May 2G, and 0-28G on Aug. 13. 

When the rabbits had been killed the long bones Avere dissected out, and each 
bone from the injected animal Avas radiographed beside the corresponding bone of 
the control. The bones of both animals AA-ere then diA-ided longitudinally ; one 
half Avas digested in pancreatic solution, the other AA-as rcserA'cd for histological 
examination. When the bones AAcre examined Avilh the naked eye the zone of 
proliferating cartilage in rabbit 317 AA-as seen to be narroAA-cr and less translucent 
than in the control, AA-hilst the zone of spongiosa beneath aaos narroAA-er. In rabbit 
318 the zone of proliferating cartilage did not differ from that in the control ; but 
the depth of the spongiosa beneath AA-as strikingly less, as is aa-oII shoAA-n in photo- 
graphs of the macerated bones. It appeared, tliereforc, that in spite of the fall in 
the serum calcium the experiments shoAA-cd in the injected rabbits a depiction of the 
reserA-e of calcium in the bones such as had been observed by Bauer, Aub, and 
Albright. 

Microscopic Examination. — In all the bones examined the 'provisional calcifi- 
cation of cartilage is complete and there is no irregularity in chondral ossification, 
AA-hilst the zones of osteoid tissue are coA-cred by closely packed, large osteoblasts, 
and AA'hcre they arc cut at right angles to their surface, their depth shoAvs little 
A-ariation and lies aa-cII Avithin the limits of the zones in young children. There is, 
therefore, no CA-idcnce of rickets or osteomalacia. 

Rabbit 317 (374 Units of Parathornionc) and Control. — Tavo ribs and a piece of 
of parieto-occipital bone, decalcified in Muller’s solution, haA-e been examined in each 
case. In the ribs in both eases there is no obA-ious abnormality in the spaces betAveen 
the trabeculaj of calcified cartilage upon AA-hich little or no bone has been deposited ; 
the spaces contain a fcAV osteoclasts and numerous osteoblasts at the sides of the 
central capillaries. In the scanty spongiosa Avhich forms the rest of the metaphysis 
there are numerous osteoclasts in HoAA-ship’s lacunaj, and Avherc these are absent 
osteoblasts usually lie upon osteoid zones. Osteoclasts frequently lie upon the 
truncated diaphysial ends of the trabecula;. The trabecula; arc surrounded by a 
zone of delicate fibrosis. The corticalis for seven millimetres is reduced to a narroAA- 
spongiosa by cavities formed by erosion from the periosteal and endosteal surfaces 
and by erosion about vascular canals. The cavities are filled Avith fibrous marroAV, 
and are lined by osteoclasts or by osteoid zones covered by osteoblasts. The inner 
surface of the corticalis is coA-cred by a zone of fibrosis Avhich unites Avith the fibrosis 
in the spongiosa of the metaphysis. Farther aAA-ay from the epiphysis erosion of 
the corticalis is less, but is shoAvn by many large Haversian spaces filled Avith fibrous 
marroAV and lined Avith osteoclasts, and by deep or long shalloAV bays eroded from 
the endosteal surface. The zone of fibrosis upon the inner surface of the corticalis 
is continued ; it varies in depth according to the amount of erosion, and is absent 
in a few places AA-here there is no evidence of erosion. Active apposition by osteo- 
blasts is present in addition to conspicuous osteoclastic resorption. The marroAV 
Avithin the medulla is bounded above by the fibrosis in the spongiosa and laterally 
by the zone of fibrosis upon the inner surface of the corticalis. It is an adipose 
marroAv loaded Avith healthy ha;matogenous cells ; it contains no bone and shoAA-s no 
trace of fibrosis. In the occipito-parietal bones the inner and outer tables contain 
cavities eroded from their surfaces, especially the inner, and caA-ities eroded round 
A-esscls. The tables are frequently interrupted. The trabeculae in the scanty 
spongiosa also shoAV erosion. The caA-ities Avithin the tables are filled Avith fibrous 
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marrow, and a zone of fibrosis clothes the inner surfaces of the tables and the 
trabecuiic wherever they show erosion. Osteoclasts in lacuna; and osteoblasts upon 
osteoid zones are numerous. 

In the ribs of rabbit 317 the trabecula; of the spongiosa are less numerous than 
in the control and e.xtend for a shorter distance towards the medullary cavity. 
GroAvth in length of the ribs is much less active, as is shown by a shallower zone of 
cartilage cells in columns, and very much shallower zones of hypertrophied cartilage 
cells and of calcified chondral trabecula: with little or no bone upon their surfaces. 
In the calvaria there is no appreciable difference between the injected rabbit and 
the control. 

Rabbit 318 (610 Units of Parathormone) and Control. — As macroscopic differ- 
ences were most obvious in this pair all the bones in process of decalcification in 
Muller’s solution were further decalcified in nitric acid, embedded, and cut. The 
bones 'were : portions of two ribs and of the parietal bone ; the whole length 
of the humerus, femur, tibia, and first metatarsal ; the tibia included the upper end 
of the fibula. The bones in both rabbits show changes that are similar to those in 
rabbit 317 and its control but are of greater degree. In the long bones two or three 
neighbouring trabecula; have occasionally been completely removed b}' osteoclasts 
in the zone of calcified chondral trabecula; upon %vhich little or no bone has been 
deposited. In such spaces there is sometimes a delicate fibrous tissue. Elsewhere 
in this zone the clefts upon either side of the central capillary contain a few osteo- 
clasts but are otherwise filled with osteoblasts. The spongiosa of the mctaphj’sis 
is embedded in a dense fibrous tissue and contains a remarkable number of osteo- 
clasts in lacunre ; it also shows, however, many osteoid zones covered by osteoblasts. 
In a few bones one or two trabecula; extend from the metaphysis into the medulla. 
They are clothed partially or completely by a zone of fibrosis. The corticalis for 
some distance from the epiphysis is greatly reduced and split up by eroded cavities 
filled with fibrous marrow. In the remainder of the shaft erosion is less, but is shown 
by conspicuous enlargement of occasional vascular canals within the corticalis and 
by long shallow cavities upon its inner surface. In general, erosion is greatest near 
and on the inner surface of the corticalis. Osteoclasts in lacuna; arc numerous, but 
many eroded surfaces are covered by osteoblasts upon osteoid zones. The corticalis 
is bounded within by a zone of fibrosis, except where erosion is absent. The fibrosis 
is confined to the spongiosa in the metaphysis, to the surface of trabecula; that 
occasionally extend farther into the medulla, and to the inner surface of the corticalis 
and to the Haversian spaces eroded within the corticalis. The medullary cavity 
is otherwise normal, except near the centre of the shaft of the femur of rabbit 318. 
Here a few small trabecula; of newly-formed bone are embedded in an area of fibrous 
marrow, and touching the margin of this area is a rounded space which is filled with 
thin coagulum and has an ill-defined margin. This is the only structure that 
resembles an early bone-cyst. The bony epiphyses seldom show any abnormality. 
In some there are a few eroded cavities in the peripheral plate of bone, particularly 
the part next the junctional cartilage, and a few bays eroded upon trabecula; 
of the spongiosa. Fibrosis is confined to such eroded cavities and bays. All 
the long bones appear to be about equally affected. The parietal bones as in 
rabbit 317 and its control show erosion associated with fibrosis within and on the 
surfaces of the inner and outer tables, and on the .surfaces of trabecula; in the 
spongiosa. The eroded spaces contain osteoclasts or are lined with osteoblasts 
upon an osteoid zone. 

The activity in gro^vth in length of the long bones appears to be the same in 
rabbit 318 and its control. As was seen in the macerated specimens, however, the 
spongiosa forms a very much shallower zone in 318 than in the control. The bones 
of 318 are in general more porotic than in the control, but they show a less intensely 
active osteoclastic resorption. Although in the control, therefore, osseous tissue 
is somewhat more abundant, the bones show the appearances of a more acute 
and greater osteitis fibrosa. 

Rabbit 319 (770 Utnts Parathormone), 316 (2150 Units), and Control.— ^'Umc 
only permitted microscopical examination of two ribs and a longitudinal section of 
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three verlebne in eacli case. Tlic ribs of rabbit ni!) siiow eliaii'jes tliat are similar 
to those in previous animals, but less pronounced. The trahccuUe in the spongiosa 
arc scanty and short. They arc ensheathed by -/ones of librosis uhich are sliglitly 
narrower and less dense than in rabbit 317 and its control. The corticalis throughout 
the length of the section contains many large spaces that arc filled with rd)rous 
marrow'^ and lined with osteoclasts in lacuna;. A narrow zone of fibrosis lines most 
of the inner surface of the corticalis on each side. In rabbit 31(1 these changes are 
less marked. The sjiongiosa appears to be more abundant. There arc fewer 
spaces eroded within the corticalis. The zone of fibrosis upon the inner surface of 
the corticalis is more focal. In the control rabbit the changes arc verj' similar to 
those in rabbit 310. There is very little erosion within the corticalis, but there are 
several large bays, lined by osteoclasts, upon the inner surface. In the bodies of 
the vcrtcbric the jfiates of bone contain a few spaces filled with fibrous marrow 
and lined with osteoclasts, but otherwise the association of fibrosis with erosion is 
not seen. In the control rabbit the trabeculic in the spongiosa are fewer and 
thinner than in the injected animals. The corticalis is also thinner, and more 
interrupted ; that forming the posterior wall of the bodies is absent ii\ nearly half 
of its length. 

Judged by the ribs, therefore, the skeleton in this group of rabbits shows 
changes similar to those in all the others. The changes arc of slightly less degree 
than in rabbit 317, which received 374 units of ])aratliormonc, and its control, and 
of much less degree than in rabbit 318, which received GIO units, and its control. 
Further, within this group the changes in rabbit 310, whieh received 770 units, arc 
more pronounced than in rabbit 31G, which received 2150 units ; and rabbit 316 
shows no more change than the control rabbit. 

The microscopic examination of tlie bones of the rabbits in Dr. Byrom’s 
experiments has, therefore, given no unequivocal infonnation concerning the 
action of parathormone on the skeleton, although the changes seen with the 
naked-ej^c appeared to confirm the findings of Bauer, A\ib, and Albright, 
The e.xperiments have, however, shown that in the bones of a whole litter 
of seven, apparently healthy, young rabbits there were ehanges identical 
with those that have been given in detail above as characteristic of gener- 
alized osteitis fibrosa in man, except that only one doubtful cyst was observed 
and there were no osteoclastomata. Analysis gives no evidence that the 
administration of irarathormone influenced the condition in any way. The 
condition varied with age. It w'as most pronounced in the animals killed 
when 19 weeks old, and slightly less at the age of 22 -weeks than at 14 weeks. 
Further work can alone determine the prevalence of the condition, and the 
influence of diet, etc. The parathyroid glands were not examined. The 
resemblance of the changes in the skeleton to those in generalized osteitis 
fibrosa in man is so close that the rabbit may possibly prove an animal in 
wliich that disease can conveniently be studied. Levy (1908) described 
changes in the skeleton of an adult female rabbit which were essentially 
similar to those described here. The rabbit had had a portion of caseous 
mesenteric gland from a child inoculated into the anterior chamber of an 
eye. It died forty-four days later. The skeleton appeared to be normal to 
the naked eye, but was examined microscopically because calcareous meta- 
stases had been found in internal organs and vessels. The parathyroid 
glands are said to have shown no microscopical change. 

Shortly before Dr. Byrom began these experiments Jaffe and Bodansky 
(1930) and Jaffe, Bodansky, and Blair (1930) had 23ublished in America a 
f)reliminary report upon similar experiments upon jruiipies and guinea-pigs. 
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According to the details published later in the year these authors found that 
in young guinea-pigs on ordinary diet a single injection of 20 units of parathormone 
to 100 grm. of body weight produced in the ribs as early as the twelfth hour osteo- 
clastic lacunar resorption of the corticalis and some fibrosis of the marrow at the 
costochondral junction. At the eighteenth hour the resorption was greater, the 
enlarged spaces eroded in the corticalis were filled with fibrous marrow, and forma- 
tion of new bone at the costochondral junctions had ceased. At the forty-eighth 
hour there was a spontaneous fracture of the greatly thinned corticalis. In young 
fasting guinea-pigs similar results were obtained, but in adult guinea-pigs, either 
fed or starved, there were no changes in the bones that could be attributed to the 
parathormone. By repeated injections of parathormone over long periods into 
puppies and young guinea-pigs they produced great general osteoclastic resorption, 
extensive fibrosis of the marrow, small cysts, and metastatic calcification in the 
subcutis and viscera. The parathyroid glands were atrophied. In these experi- 
ments very little osteoid tissue was found, except at the site of fractures. Experi- 
ments were, therefore, devised to allow repair, the injections being discontinued 
periodically and the animals being killed three to seven days after the last injection. 
During the period of repair extensive subperiosteal callus was formed, a consider- 
able amount of bone was laid down upon the wide Haversian spaces, and a con- 
siderable amount of osteoid tissue was formed at the costochondral junction and 
in the metaphysis. The osteoid tissue depicted in the shaft of a long tubular bone 
of a guinea-pig in Fig. 7 (Jaffe, Bodansky and Blair, 1930) is evidently coarse-fibred. 

The authors found necrosis of the cells of the hrematogenous marrow in all dogs 
that died from acute hyperparathyroidism. They believed that in acute hyper- 
parathyroidism there was also destruction of other lymphoid tissues. They con- 
sidered that there could be little doubt that in prolonged treatment with parathor- 
mone the fibrosis of the marrow was in part an expression of the healing of injured 
marrow ; they frequently refer to fibrosis of the marrow as scarring of the marrow. 
But the authors point out as a striking feature the absence of 1 . ■ ' 

tion of the marrow in animals that were protected from acute ■ , : . ■ , ■ j ' ■ ■ ' 

by the administration of preliminary small doses of parathormo • I . 

marrow appeared at an early stage within the Haversian spaces that were being 
eroded in the compacta. In such spaces there is no hamiatogcnous marrow which 
by destruction could stimulate fibrosis. Moreover, from their descriptions and 
illustrations the fibrosis appears to have had exactly the same distribution and 
intimate relation to bone as in Dr. Byrom’s rabbits and in generalized osteitis fibrosa 
in man. They considered the cysts to be vascular spaces dilated secondarily to 
disturbances of the circulation. 

Jaffe, Bodansk}^ and Blair, therefore, claim to have caused typical 
generalized osteitis fibrosa with cysts in young guinea-pigs and dogs by the 
prolonged administration of parathormone. They thus appear to have 
proved conclusively the correctness of the interpretation of the changes in 
the skeleton in man that has been suggested above from examination of the 
histological processes. Their experiments were very numerous, and evidently 
performed with great care ; in those upon guinea-pigs the bones from nine- 
teen untreated young and old, fed and fasting, animals were studied as con- 
trols. Further, the animals were puppies and young guinea-pigs, and not 
young rabbits. It appears, therefore, unjustifiable to doubt their results, but 
for anyone wFo has recently had such a surprising experience as the examin- 
ation of Dr. Byrom’s material unquestioning belief is impossible until the 
experiments have been confirmed by others. The condition in Dr. Byrom s 
treated and untreated rabbits appears to have been identical with the condi- 
tion described by these authors in their guinea-pigs, except that they found 
little osteoblastic activity -when the injections were not interrupted. 
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It remains to find an explanation of the enlargement of the parathyroid 
glands. Adding t^vo eases previously published (Hunter, 1030, Cases 3 and 4) 
■vve have examined six eases. In two cases (Coses 1 and 4 of this paper) two 
glands were enlarged. The measurements were : Case 3, 1930, 2 x 2 x2 
em. ; Case 4, 10.30, 3-7 X 3 X 3 cm. ; Case!, 2-8 X 2-,'5 X 1-8 cm. and IT X 
1-1 X IT cm. ; Case 2, 2-3 X l-.'i X 0-9 cm. (1-3 grm.) ; Case 3, G-8 X 2-8 X 
1-4 cm. ; (13-5 grm.) ; Case 4, 7-5 X 5 X T8 cm, (26-2 grm.), and 2 X 1-3 X 
1-2 cm. The eniargements are, therefore, in all cases very great and obvious^ 
far bevond the normal Ihicluations in size. In no ease, however, do the 
enlargements appear to be autonomous new growths. They are occupied by 
cells which, apart from giant nuclei and multiple nuclei, corrcsjiond in struc- 
ture and size to those found in the normal glairds of adults (p. 220). Giant 
and multiple nuclei are not evidence of neojilasm ; they arc found in abnormal 
activities of glands, for instance in the thyroid gland in Graves’ disease. In 
Cose 3, 1930, and Case 1, there is in places a hyaline degeneration of the 
capsule or of the walls of vessels, which is usually complicated by calcifica- 
tion. In Cose 1 a few parenchymatous cells that are enclosed within the 
meshes of the net of hyaline calcified vessels are themselves necrosed and 
calcified. Such retrogressive changes are not, however, proof of neoplasm ; 
degenerative changes are very conspicuous in diffuse colloid goitre. In Cases 
3 and 4, 1930, and Case 3 many irregular and rounded cystic spaces are filled 
with acidophil coagulum. But these spaces are merely exiiggerations of the 
small spherical spaces containing secretion wdiich are frequently found in 
normal glands. There is no other abnormality in the architecture of the 
glands except such alterations in the shape of the acini and the disposition 
of their reticulovascular boundaries as Avould necessarily result from enlarge- 
ment of the acini by hyperplasia of their cells. The predominant type of 
cell varies in different cases and in different glands in individual cases, 
suggesting phases of functional activity. In Cose 3, 1930, ballooned principal 
cells greatly predominate, and in Case 2 they constitute almost all the cells. 
In Case 4, 1930, slightly vacuolated principal cells and pale oxyphil cells 
are present in about equal numbers. In Case 3 almost all the cells are pale 
oxyphil cells with considerable dropsical separation of their granules. In 
Case 1 dark oxyphil cells greatly preponderate over ballooned principal ceils 
in the smaller gland, but in the larger gland the relations are reversed so 
that the ballooned principal cells form the bulk of the two glands taken 
together. In Case 4 the larger gland is occupied almost completely by pale 
oxyphil cells, whilst in the smaller gland small acini of principal cells are 
clearly in process of conversion into large acini of pale oxjqohil ceils. The 
ballooned principal cells contain, as in the normal gland, much gl3'^cogen. 
The pale oxyphil cells contain less glycogen, the dropsical type (Case 3, 
Fig. 190) containing more than the more solid type. The evidence that the 
enlargement is a functional hyperplasia appears to be conclusive in Case 4, 
where the smaller gland shows all stages of conversion of small acini of 
principal cells into massive acini of pale oxyphil cells similar to the acini 
that occupy the larger gland. 

The evidence appears to be conclusive that the enlargement of the para- 
thyroid glands is due to a functional hyperactivity and not to autonomous 
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neoplasm. Consequently, if the ehanges in the bones are the result of execs- 
sive sceretion of the parathyroid glands, the position is similar to that in 
Graves’ disease, in which the cause of the abnormal aetivity of the thyroid 
gland is unknown. Parathyroid hyperplasia is known, however, to occur 
secondarily to abnormal conditions of the skeleton. It has been seen, for 
instance, in the disturbance of calcium metabolism constituting osteomalacia 
(Erdheim, 1907 ; Holfheinz, 1925), and in hrematogenous myelomatosis (Barr 
and Bulger, 1930 ; Bulger, Dixon, and Barr, 1930). Further, Klemperer 
(1928) found hyperplasia of a parathyroid gland in a case of extensive destruc- 
tion of the skeleton by secondary carcinoma, but he thought that osteomalacia 
was also present. The view that the enlargement of the parathyroid glands 
in generalized osteitis fibrosa is secondary to the changes in the bones cannot, 
therefore, be dismissed without consideration. In focal osteitis fibrosa there 
is no generalized osteoclastic resorption of the skeleton. The changes, how- 
ever, in the bone in the areas affected by the focal osteitis fibrosa cannot be 
distinguished histologically from those in the more severely affected areas in 
generalized osteitis fibrosa, as is shown by Case S of this paper. Cysts and 
osteoclastomata frequently occur. In Paget’s osteitis deformans the I’csem- 
blance to generalized osteitis fibrosa is still greater because the alteration 
may involve the whole skeleton. Von Recklinghausen (1S91), who first 
described under the name of “ fibrous or deforming ostitis ” three cases, of 
which one at any rate {Case VII) was a typical examjile of generalized osteitis 
fibrosa, considered that his cases were a form of Paget’s osteitis deformans. 
Tlie resemblance is recognized by the two conditions being called respectively 
o.steitis deformans of Paget and osteitis deformans of von Recklinghausen, 
In Paget’s osteitis deformans there is a similar interplay of excessive 
lacunar resorption and apposition. Even in cases in which the disease has 
been conspicuous for years osteoclasts in Howship’s lacunre may be very 
numerous in parts of the bones. In the descriptions in this paper of the 
portions of bone removed in generalized osteitis fibrosa stages of reconstruc- 
tion of the compacta can be traced : porosis is initiated by lacunar resorption 
of the Haversian canals, whilst continued resorption and apposition lead to 
conversion of the compacta into a spongiosa that has an entirely new archi- 
tecture and is composed entirely of bone formed during the disease. In the 
same way in Paget’s osteitis defoi’mans the corticalis of the large tubular 
bones is converted into a spongiosa of newly formed trabecultc composed of 
numerous systems of lamellar bone, and the fiat bones such as the sternum 
and calvaria become spongy throughout. Resorption and apposition also 
reconstruct the trabeculae of the spongiosa, but alterations in the architecture 
of the spongiosa of the long bones are much less conspicuous than in the 
corticalis. The newly formed bone in generalized osteitis fibrosa consists 
largely of woven bone. In the more chronic reconstruction in Paget’s disease 
woven bone is very rare. It is found, however, in places in the earlier stages, 
but is soon replaced by lamellar bone (Schmorl, 1930). There is no evidence 
of osteomalacia. The resorption and apposition are associated with a 
fibrosis of the marrow, and this shows the same intimate relation to bone 
and to the degree of alteration of bony structure that has been described 
above as characteristic of generalized osteitis fibrosa. This relation is most 



HYPERPAEATHYEOIDISM 


267 


conspicvioijs in the spongiosa of the large tubular bones, where most of the 
trabeeulfc arc clotlicd partially or completely by a zone of fibrous marrow of 
variable depth; the fibrosis is sometimes confined to a space eroded within 
a trabecula. The zonal arrangement of the fibrosis can also be recognized 
in the altered eompacta. Engorgement, hicmorrliagc, and the accumulation 
of pigmcnt-granule-cclls are again conspicuous. Osteoclastomata are rare ; 
Schmorl (1930) has found none. They do o(!cnr occasionally, however. In a 
typical skeleton (P.M. 9-1-t. 1907) from a man of 19. wlio had noticed the 
deformities for eight years, an osteoclastoma in the skull had extended into 
the scalp and had also bulged into the brain. Cysts are also rare. Knaggs 
(1926) found no evidence in museum specimens, and Schmorl (1930) has not 
seen them in his abundant material. In tiic London Hospital IMuseum, 
however, there is a left femur in which two sujierimposcd cysts, measuring 
2-2 X 1‘1 cm. and 2-1 x l-l cm., are separated by a narrow partition and 
lie in the inner part of the shaft immediately below the neck. Their inner 
ends lie in concavities in the corticalis. This specimen was obtamed at 
necropsy (P.i\I. 363, 1928) from a typical skeleton in a man of 61 years. 
Spontaneous fractures arc relatively common. There is, therefore, a close 
resemblance between the histological processes in the osteitis deformans of 
Paget and in generalized osteitis fibrosa. In generalized osteitis fibrosa, 
however, resorption greatly exceeds apposition, whilst in Paget’s osteitis 
deformans the two processes arc more evenly balanced and ajiposition exceeds 
resorption. Further, the processes are less acute in Paget’s disease. The 
long continuation of the two processes side by side in very nearly equal 
amounts is shown by the bone consisting of an abnormally rich mosaic of 
very numerous small lamellar systems with eroded margins. To this feature, 
which I have pointed out in my lectures for many years, my former teacher 
Professor Schmorl (1930) has drawn particular attention ; he considers the 
great number and the irregular arrangement of the systems to be diagnostic 
of the disease. In the description m this paper of the portions of bone excised 
from cases of generalized osteitis fibrosa the number of systems in the bone 
formed during the disease has been mentioned, and has been used as a 
measure of the persistence of both processes of resorption and apposition ; 
but where the systems were most numerous their number was small. The 
preponderance of apposition is shown in Paget’s disease by the eharacteristie 
thickening and enlargement of the affected bones and the increase in their 
weight in spite of the porosity of the eompacta. In generalized osteitis 
fibrosa certain bones, for instance the calvaria in Case 1, may be greatly 
thickened and increased in weight, but the bony skeleton is greatly, reduced 
as a whole. In focal osteitis fibrosa, even when the foci are multiple, and in 
Paget’s osteitis deformans there is no chemical evidence of a disturbance of 
calcium metabolism (Hunter, 1930). The parathyroid glands are not enlarged 
in Paget’s disease (Schmorl, 1930). 

It has been shown that the enlargement of the parathyroid glands in 
generalized osteitis fibrosa is due to functional hyperplasia, that hyperplasia 
of the parathj^roid glands is known to occur secondarily in diseases of bone, 
and that the abnormal processes in the bones in generalized osteitis fibrosa 
and Paget’s osteitis deformans are closely similar except that resorption 
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strongly against hyperparathyroidism. It is of vital importance in such 
cases to realize that, although many hones ai'c affected, the condition is totally 
different from the generalized disease, and that exploration of the neck is 
usually unjustifiable. 

Case 3. — Osteitis fibrosa In multiple foci. 

O. U., female, aged IS. (L.II. Reg. No. 41079/1028.) 

liiSTOUY. — Two years, aeliing jiain in right leg below knee, noticed thickening 
of right shin. Eighteen months, pain and limitation of movement in right hip. 
Spontaneous fracture of right femur. After rest in bed for three months good 
union occurred. Six months, increase in .size of swelling on .shin with pain. No 
family history of hone disease. 

6k Exauikatiok. — Well-developed girl. Calvaria normal. Sclerotics white. 
No exophthalmos. Lenses normal on examination by slit-lamp. Hearing normal. 
Teeth sound. Slight uniform (adolescent) thyroid enlargement. No other swelling 
felt in neck. No tachycardia. No limitation of movement of hips or other joints. 
Slight thickening but no bowing of subcutaneous surface of right tibia in its middle 
third. Urine normal. Wasscrniann reaction negative. 

Radiograms. — Pale cyst-like areas in upper two-thirds of shaft of right femur 
and in middle third of shaft of tibia, the latter expanding the corticalis. Controlled 
radiograms showed that outside these areas the shadoivs of all bones examined 
were of normal density. Calvaria normal. No calculi in renal tract (Dr. S. G. 
Scott). 

The blood chemistry was examined at intervals over a period of two years and 
found repeatedly to be normal (serum Ca 9-9 mgrm. per 100 c.c., plasma P 3'.3 mgrm., 
plasma phosphatase, 0-248 mgrm.). On a known low calcium intake the calcium 
output in urine and fa}ccs was normal {Fig. 180). 

Case 6. — Focal osteitis fibrosa of right humerus. 

R. N., male, aged 13. (L.H. Reg. No. 31CG3/1930.) 

History. — Two years ago w'hile running he slipped and fell backwards hurting 
his right shoulder. Humerus immobilized for four days in plaster jacket. Treated 
subsequently by massage. Three months, occasional sharp pain at point of right 
shoulder, unrelated to movement and with no radiation. No pain elsewhere. No 
family history of bone disease. 

On Exa^iination. — ^Thin, rather small boy. Calvaria normal size and contour. 
Sclerotics white. Lenses normal on examination by slit-lamp. Hearing normal. 
Teeth good. No tumour felt in neck. No abnormality of skeleton detected. 
Urine normal. Wassermann reaction negative. 

Radiograms. — Pale area with multiple trabecula; expanding corticalis in upper 
third of right humerus. Controlled radiograms showed that outside these areas the 
shadows of all bones examined were of normal density. Calvaria normal. The 
renal tract showed no calculi. 

The blood ehemistry was found repeatedly to be normal. (Serum Ca 10-0 mgrm. 
per 100 C.C., plasma P 3-8 mgrm., plasma phosphatase 0-379 mgrm.) On a known 
low calcium intake the calcium output in urine and fa;ces was normal {Fig. 180). 

Case 7 — Osteitis fibrosa in multiple foci. (Hunter, 1930, Case 5.) 

L. R., married woman, aged 27. (L.H. Reg. No. 40007/1030.) 

History. — Twelve months, enlargement of right arm above elbow. Three 
weeks, aching pain in arm began in fourth month of pregnancy. No fracture or 
history of fracture. No family history of bone disease. Two children well. 

On Exajiination. — Well-nourished, small woman. Calvaria normal. Sclerotics 
white. No visual defect. Slit-lamp examination showed within the foetal nucleus 
of each lens crowds of tiny white glistening dots surrounded by a small area of cloudj' 
lens (Mr. C. Goulden). Hearing normal. Caries of three teeth. No tumour 
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felt in neck. Diffuse irregular enlargement of right humerus with outward bowing 
in upper part. No deformity of other bones. Urine normal. Wassermann 
reaction negative. 

Radiograms . — Right humerus and radius show pale trabeculatcd areas with 
expansion of bone. Similar, less definite, areas round acetabulum and in left 
ischium. Controlled radiograms showed that outside these areas the shadows of 
all bones examined were of normal density. Calvaria normal. The renal tract 
showed no calculi (Dr. S. G. Scott). 

The blood chemistry was found repeatedly to be normal (serum Ca 9-S mgrm. 
per 100 C.C., plasma P 3-0 mgrm., phosphatase 0'368 mgrm.). On a known low 
calcium intake the calcium output in urine and faeces was normal {Fig. ISO). 

Case 8. — Osteitis fibrosa In multiple foci. 

G. B., male, aged 12. (L.H. Reg. No. 315.53/1930.) 

Histouy. — Two years, pushed on to curb-stone, broke left arm. Treated for 
fracture of left radius by splinting and massage. Twelve months, mother noticed 
that he limped with the right leg and she found right thigh bowed outwards. 

Past History.^ — Lump on back of head for years. Never had rickets. No 
history of polydipsia, polyuria, renal pain, or passage of stone or gravel. No 
family history suggesting disease of bones. 

On Examination. — Well-built boy. Abnormal prominence of left side of 
occipital bone and of left parietal eminence. Sclerotics white. Lenses normal 
on examination by slit-lamp. Hearing normal. Teeth good. No tumour felt in 
neck. Right femur bowed outwards and forwards ; right leg 1-5 cm. shorter than 
left. Thickening of second phalanges of third and fourth digits of left hand. No 
tenderness of bones on pressure. Heart, lungs, abdomen, and nervous system 
normal. Trousseau and Chvostek signs absent. Urine normal. Wassermann 
reaction negative. 

Radiograms . — Shadow in left parieto-occipital region suggests osteoma. Bowing 
of right femur with new bone formation along inner aspect and pathological fracture 
through thinned, irregularly mottled outer aspect. Left radius, left humerus and 
metacarpals, and most phalanges of left hand show pale irregular shadows with 
slight expansion of the eorticalis suggesting osteitis fibrosa. Controlled radiograms 
show that outside these areas the shadows of all bones examined are of normal 
density. No renal calculi (Dr. G. E. Vilvandre). 

Operation (Mr. R. Milne — July 14, 1930). — Wedge-shaped osteotomy of right 
femur performed through middle of antero-Iateral aspect of thigh. Alignment of 
limb corrected ; right hip immobilized in plaster-of-Paris. 


Pathological Report. 

(Professor H. M. Turnbull.) 

Tissue removed at operation. (S.D. 1G26/1930.) 

1. Right Femur, — 

Macroscopic.-— The specimen was a -wedge-shaped segment (3x2x2 cm.) 
of the whole cross-section of the shaft. It had been placed in formaldehyde. The 
cortical surfaces, where not covered by periosteum, were grey and beset with longi- 
tudinal sulci that were just visible to the naked eye. On the cut surfaces the inner 
and outer eorticalis formed zones (up to 2 mm. deep) of homogeneous grey bone 
interrupted by a feiv small pink dots and streaks. Between these was a dense, gritty, 
cancellous bone in which a net of slender grey trabeeute, enclosing small pink spaces, 
was just visible to the naked eye. The spaces tended to have their long axes 
parallel to the cortical surfaces. 

Microscopic. — The wedge was fixed and extensively decalcified by alternate 
immersions in 4 per cent formaldehyde in distilled water (pH 8 to 4) and Miiller s 
fluid, followed finally by thirty minutes in 3 per cent nitric acid. 
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A narrow laj’cr of corlicalis occupies botli the base and tlie apex of tlie wedge. 
It has a spongy texture owing to large niediiliary spaees occupied by fibrotic marrow. 
On one side n portion of tendon replaces the periosteum and beneath this arc areas of 
woven coarse-fibred bone and, rarely, of calcified fibrocartilage. The rest of this 
cortical layer consists of lamellar bone. Recent resorption is shown bj' many 
large osteoclasts in Howship's lacuna: upon the walls of some of the medullary 
spaces. Recent apposition is shown in several places by osteoblasts upon osteoid 
zones. Extending from one corticalis to the other is a close mesh of slender bonj' 
trabecula: in a fibrotic juarrow {Fig. 18S). The trabecula: arc composed of woven 
bone, but near the corticalis a few contain small portions of lamellar bone. Many 
trabecula: are formed by more than one system of woven bone. Recent resorption 
is shown throughout by many large osteoclasts in lacuna:, and past resorption by 
numerous lacuna: beneath osteoid zones. Apposition is, however, at present greater 
than resorption. It is very active, the osteoblasts being very numerous and large. 
The osteoid zones in general appear to be verj’ deep {Fig. 188). This is due largel 5 ' 
to frequent obliquity of section. Where cut at right angles to their surfaces the 
zones are not deeper than in actively healing fractures. The marrow in the medullary 
spaces of the corticalis and medulla consists of numerous spindle and stellate fibro- 
blasts in a matrix of closely packed collagen fibrils. The fibroblasts are very 
uniform in morphology ; variations in the density of the fibrosis are slight ; the 
vessels have walls of normal structure and are not dilated. 

Remarks. — Resorption has led to tlie disappearance of almost all the 
original bone e.xcept a narrow outer strip of corticalis, and has converted 
this from compact bone into spongy. In the rest of the bone resorption 
and apposition have replaced lamellar bone by a woven bone, and have com- 
pletely altered the architecture. The new spongiosa is of much closer texture 
than the normal and the medullary cavity has been obliterated. Long dura- 
tion of abnormal conditions is shown by many trabecula: containing a mosaic 
of separate systems of woven bone. These changes are associated with a 
dense but cellular fibrosis of the marrow. There is no evidence of a cessation 
of calcification of osteoid tissue, that is, of osteomalacia. The general picture 
is that of an osteitis fibrosa. The changes cannot be differentiated from 
those in the osteosclerotic areas in generalized osteitis fibrosa — for instance, 
in the skull in Case 1 (cf. Figs. 188 and 187).— H. jM. T. 

Subsequent Pbogress. — The patient was sent to a convalescent home and 
later re-admitted for further investigation. 

Calcium and Phosphorus Metabolism. — The serum calcium was constant within 
very narrow limits, the average figure for eight estimations being 10-4 mgrm. 
per 100 c.c. The corresponding figure for plasma phosphorus was 3-5 mgrm. 
Nevertheless the plasma phospliatase figure was abvays high, the average for 
six estimations being 0'912 mgrm. The calcium output was estimated in the 
urine and ficces for three three-day periods. The patient was kept on a weighed 
diet of known low calcium content. The calcium output in the urine w'as 
about trvice the normal, that in the fasces being also about tudee the normal 
{Fig. 180). 

Operation (Mr. E. C. Lindsay — Oct. 22, 1930). — Under open anassthesia collar 
incision made in neck, Sternomastoid muscles were retracted on either side and 
pretracheal muscles divided. Superficial lymphatic gland removed for section. 
Thyroid gland apparently normal. Three normal parathjuoid bodies identified, 
left superior not seen. No parathjwoid tumour discovered after extensive search. 
Wound closed. A portion of bone was removed from the lower end of the left 
radius. 
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Pathological Report. 

(PiiOFESsoR H. M. TunxnuLL.) 

Tissues removed at operation. (S.D. 2428/1930.) 

1, Left Radius. — 

Macroscopic. — A longitudinal slice 2-6 cm. long and 0-6 cm. deep in the centre. 
The outer surface was covered with periosteum. The cut surface showed a hard 
white sheet of corticalis, too shallow to be measured, and beneath this a deep red, 
gritty, and granular tissue in which a spongy texture was just recognizable. 

Microscopic. — The specimen was decalcified completely almost throughout 
by Muller’s fluid followed by nitric acid. 

The corticalis has been reduced to a sliallow shell, which is split in most of its 
extent into two layers by a row of long medullary spaces directed in the long axis 
of the bone. It consists of lamellar bone (Pig. 197). Beneath it is a spongiosa 
formed entirely of woven bone (Pig. 1 98) which is usually coarse-fibred in the centre 
of the trabecula; and of intermediate type in the periphery. The trabecula; are 
more slender and form a slightly closer net than in the bone removed at the first 
operation. Further, they show i^ery few separate systems. Otherwise the appear- 
ances throughout are very similar. As before, there is much active resorption by 
osteoclasts, but apposition greatly preponderates. The edges of the bone beneath 
the osteoid zones are beset with lacunse. The osteoid zones taken as a ivhole are 
very conspicuous, but where they are cut at right angles to their surface the depth 
is not excessive in view of the activity and the type of bone-formation. The marrow 
shows a similar fibrosis. 

Remarks. — The changes are similar to those in the first jiiece of bone, 
but the abnormal changes appear to have been present for a shorter period, 
the trabeculae of ivoven bone showing very few separate systems. The 
changes are such as are found in osteosclerotic areas in e.xamples of gener- 
alized osteitis fibrosa. 

2. Lymphatic Gland — The gland measured 1-3 x 0-7 x 0-4 cm., and its 
Ij'mphatic nature was confirmed by microscopic examination. — H. M. T. 

Remarks.— -The points against hyperparathyroidism in this case are the 
normal serum calcium and plasma phosphorus together with the absence of 
evidence of osteoporosis in controlled radiograms. The high calcium output 
and high jilasma phosphatase are probably expressions of the destruction of 
bone in multiple foci. Future estimations of calcium metabolism in this case 
will afford information of great value. It is not known ivhether in such cases 
In'perparathyroidism ever develops. 

OSTEOMALACIA. 

j\Iorbid anatomists are agreed that in rickets and osteomalacia the essen- 
tial abnormality is the same — namely, a deficient calcification of osteoid 
tissue. This deficiency is generalized throughout the skeleton. In rickets, 
since endochondral ossification has not ceased, the zone of provisional calcifi- 
cation is affected too, and endochondral ossification is irregular. 

The nature of the calcium deficiency has given rise to much controversy. 
Mrehow (1853) held the view that calcium salts had been removed from 
calcified bone, leaving osteoid tissue. This was the doctrine of ‘ halisteresis , 
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Fig. 197 . — Case 8. Left radius. Osteitis fibrosa in inultiplo foci, ^filler’s fiuid 
followed by nitric acid ; Schiuorrs thionin-phosphotungstic-ncid method for fibrils. Lamellar 
bone in outer remnant of cornpacta of corticalis. 



Fig, 198. -Case 8. Left radius. Osteitis fibrosa in multiple foci. Muller’s fluid 
followed by nitric acid ; SchmorPs thionin-phosphotimgstic-acid method for fibrils. Trabecula 
of woven, coarse-fibred bone in newly formed, spongy corticalis beneath. 
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which means literally ‘salt deprivation’. Pommer (1885) and Schmorl (1909), 
while expressing the view that osteomalacia and rickets are essentially the 
same disease, held in addition that halisteresis is not responsible for the broad 
osteoid zones. They considered that, in both diseases, the calcifying mechan- 
ism which should convert osteoid tissue into true bone was deficient. Not 
onty does any bone added by advancing endochondral ossification remain 
osteoid, but so also does all ne\v bone added to trabeculaj which were fully 
calcified at the onset of the disease. The normal physiological resorption 
accompanies this apposition, and consequently portions previously hard 
become ever softer and more liable to bend. 

Now, although there are manj^ problems still unsolved concerning the 
etiology of these two diseases, it is clear that the calcifying substance which 
is missing is vitamin D. In its absence the utilization of calcium and phos- 
phorus is impaired. In the majority of cases of osteomalacia the serum 
calcium is low as in low-calcium rickets. In both diseases the abnormalities 
in the blood are prompt}}' restored to normal by the use of cod-liver oil, ultra- 
violet light, or irradiated ergosterol. At the same time ossification begins 
to proceed normally. Biochemistry has therefore amply justified the view 
held by Pommer and Schmorl of the pathogenesis of these diseases and their 
essential identity. 

€Unical Features. — Osteomalacia is a deficiency disease endemic over 
wide areas in Northern India, Japan, and Northern China, and occurring 
sporadically in the Rhine Valley, Danube Amalie}', A^ienna, and certaiii parts of 
Italy, Switzerland, Flanders, and the Balkans. It is a rare disease in the 
British Isles and U.S.A. It pre-eminently affects women, and is likely to 
recur earlier and with greater severit}' in each successive pregnancy. Many 
cases clear up after lactation is complete, or even before this time. How- 
ever, it is a mistake to suppose that pregnancy is essential in its etiology ; 
it is sometimes seen at puberty, and is quite well known to occur, though 
it is rare, in boys and men (AVilson, 1931). Maxwell (1923) states that it is 
known to the Chinese as ‘Yao t’ui t’eng’~‘back-and-thigh pain’. The pain 
is aching in character and is worse in the Avinter months. The pehds, thorax, 
or long bones show deformity in a haphazard way ; one woman suffers in 
the pelvis, another in the ribs, and a third in both. Besides the characteristic 
and well-knoAvn change in the pelvis, marked deformities occur in the chest 
and spine. Ser'cre kypho-scoliosis may reduce the height by several inches 
and cause the head ancl neck to sink dowmvards and forwards on to the chest. 
Deformities of the sternum and ribs may give rise to marked jjrominences 
and depressions in the chest Avail. Coxa vara and irregular curves in the 
long bones are less common. The bones are soft and flexible rather than 
fragile, so that bending is much more common than spontaneous fracture, 
though both are Aveli recognized. The patient develops a characteristic 
AA'addling gait, and muscular AA'eakness may add to her incapacity. In 
many eases the pelvic deformities interfere Avith marital relations or Avith 
labour, Cresarean section frequently being necessary. Tetany is A'ery com- 
mon, and the attacks may last for hours. Wilson (1981) has found 
eA'idence of osteomalacia in cases of the so-called idiopathic tetany or ‘AAui’ 
of Kashmir. 
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Pathogenesis. — It is only in recent years that real progress has been 
made towards solving the problem of the etiology of this condition. For 
almost half a century the hypothesis was held that the disease was due to 
a patliological increase in the activity of the ovaries leading to hypencmia 
of the bones and a consequent solution of their lime salts. This was not 
based on accurate e.xpcriment, neither was there any evidence worth the 
name that the ovaries were histologically abnormal. The hypothesis arose 
in 1879 Avhen Fochicr performed C:csarean hysterectomy in several cases of 
osteomalacia and found that a good effect was produced on the progress of 
the disease. Fchling (ISSt) performed ovariotomy for osteomalacia quite 
apart from pregnancy, and within a few years this treatment was performed 
all over the world. Now, Avhile there can be no doubt that jiregnancy leads 
to the development of osteomalacia, there is very little evidence that the 
ovaries exert any effect on the disease apart from their role in pregnancy. 
Castration presumably acts by stopping the possibility of further pregnancy 
and lactation with their consequent drain on skeletal calcium, and this can 
be as easily done by ligature of the Fallopian tubes. 

An amazing fallacy regarding the etiology of osteomalacia originated in 
the Avork of Bossi (1907), who arrived at a method for treating the disease 
Avith adrenalin by the folloAving argument : “ Since suprarenal substance is 
knoAA'n through its pressor action to modify deeply the circulation in both 
sexual organs and bone-marroAv, since remoA^al of the suprarenal has been 
shoAvn in animals to cause deep and lasting changes in the ovary, I thought 
of treating this case Avith suprarenal substance (adrenalin).” After claiming, 
on quite inadequate eA’^idence, that the patient Avas cured by the injections, 
he proceeded to an experiment upon a sheep in the middle of pregnancy. 
He removed one suprarenal and the animal remained aa'cII until the seA’^enth 
day, Avhen it had difficulty in Avalking. On the eighth day it could neither 
stand nor Avalk, and it shoAA^cd “ curA’^atures of the joints in the AA'hole body, 
the hips markedly rotated inAvards, and painful on pressure ”. Such is the 
cAudence on AAdiich the suprarenal origin of osteomalacia is based. One asks 
oneself Avhether its exponents of to-day liaA^e troubled to read the article 
from Avhich it sprang ! 

Studies of the mineral metabolism of osteomalacia date back many 
years, and began Avith analyses of the bones. McCrudden (1910) in a case 
of adolescent osteomalacia found 15’4 per cent CaO in dried bone as com- 
pared to 28-8 per cent in normal bone. In 1910 the same observer demon- 
strated a negative calcium balance in eight cases of osteomalacia. 

The blood chemistry had not been studied accurately until Miles and 
Fezrg (1925) inA'^estigated ten patients. These cases \mried in duration from 
eight months to tAventy years ; in scA'^en there Avas tetany, and in all a con- 
siderable diminution in the serum calcium (5-0 to 7-4 mgrm. per 100 c.c.). 
The plasma phosphorus varied from 1-8 to 3-8 mgrm. per 100 c.c. The same 
Avorkers carried out calcium balance experiments on four adult females taking 
a loAv calcium diet consisting of millet gruel, AA'heat bread rolls, celery-cabbage, 
garlic, and dry steamed millet. A negatwe calcium balance Avas found in 
three patients, positme in one. Keeping the diet identical and adding cod- 
Imer oil, alone or in combination AA'ith either calcium lactate or calcium 
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phosphate, they were able to bring about marked retention. In one patient 
receiving olive oil with calcium lactate, the calcium balance remained nega- 
tive. Osteomalacia therefore chemically resembles low calciuxu rickets. In 
the present state of our knowledge the occurrence of hyperplasia of the 
parathyroids in osteomalacia (Erdheim, 1907) is without explanation. Since 
all the parathyroids are usually affected, the hyjjothesis that the change is 
compensator}'^ seems attractive. 

Economic Factors Responsible for Osteomalacia. — With the story of 
rickets before us we can trace the economic factors operating in the causation 
of osteomalacia. They are factors difficult for a Western civilization to appre- 
ciate, deep-rooted as they are in the social and religious customs of the East. 
The diet of the Chinese people is meagre, consisting, as in the experimental 
diet used by j\Iiles and Feng, entirely of cereals and a limited amount of 
vegetables with no milk, meat, or eggs. It is deficient in vitamin D and in 
calcium salts, and contains an excess of acid-forming over base-forming 
mineral elements. The environment tends to keep the woman patient 
isolated from the sun, for foot-binding retards movement, and the severe 
winters of the high plateau of North China lead to confinement indoors. 
When the pains of osteomalacia begin she retires to her warm brick bed, 
thereby completely shutting herself off from the sun. In India the areas 
affected are in the north, in the high valleys where sunlight is scanty in 
winter owing to the surrounding mountains. As in China, there is a marked 
seasonal mcidence, the disease being worse in winter and early spring. In 
Kashmir the disease is worse in the cities. There are narrow courtyards and 
the houses have a minimum of window space. The women affected are those 
observing strict purdah (Vaughan, 1926), They are systematically screene 
from the sun from the age of ten. No cases are seen in Kashmiri boat women 
who live in the open air and drink milk provided by a goat or a cow carried 
in the boat. Nevertheless, Wilson (1931) has observed in the Kangra district 
of the Punjab severe osteomalacia in women who work in the open air where 
sunshine is plentiful for eight months of the year. The diet of these women 
is grossly inadequate and contains no milk or eggs. In many places in India 
no raw fruit or vegetables are eaten, largely from fear of cholera. The preg- 
nant woman is kept short of food with the idea of keeping the feetus small 
for an easy labour. The calcium drain of lactation is very severe, for it 
commonly continues as long as four y^ears. Under such social conditions it 
is not surprising that other deficiency diseases may exist together with osteo- 
malacia. Thus Wampler (1924) reports oedema in one-third of forty-six 
cases, and xerophthalmia in one. 

Treatment. — In the treatment of osteomalacia, as in the case of rickets, 
cod-liver oil, sunlight, and irradiated ergosterol each has its place. Vaughan 
reports that “ out-patients given cod-liver oil aird ordered to go out on the 
lake in open boats improved rapidly.” Starlinger (1927) and Hottinger 
(1927) report cures with irradiated ergosterol, and it is an interesting fact 
that each of their cases had been previously treated unsuccessfully by ovario- 
tomy. Maxwell states that “ given cod-liver oil. good food, and sunlight, 
the majority of the patients will slowly recover. Cod-liver oil and calcium 
salts quickly remove tetany and the worst of the pain.” He finds that some 


HYPEBPARATHYROIDISM 277 

cases require 1?. oz. of cod-liver oil ^vith 1 mgrm, of irradiated ergosterol dailj'. 
But he adds, “ we want (locks and herds, milk and meat, with security of life 
and property." 

Case 9. — Osteomalacia. 

E. R.. married woman, aged Illi. (L.H. Reg. No. 40829/1930.) 

OnsTr.Tiuc History. — Catamenia commeneed at 13 and were regular. Married 
15 years. 

191 G. — Full term jiregnancy, normal labour. Girl, now 14. 

1918. — Full term iiregnaney, normal labour. Girl, now 12. 

1919. — ^Full term pregnancy, normal labour. Male child ; died in convulsions 

a few days after birth. 

1922. — Full term twin pregnancy, normal labour. Boy, now 7. Girl died 
17 days after birth, in convulsions. 

1923. — Full term twin pregnancy, dilTicult labour, instrumental delivery. Intra- 
natal death of girl. Boy survived three months, then wasted and died in eonvulsions. 

The three babies who survived were breast fed for twelve months. 

History. — 1922. — Immediately following fourth pregnancy began to have 
pains in left hip and back. Limped with left leg. Pains in ankles. 

1923. — During last month of fifth pregnanc.v pains in limbs recurred. Vomiting. 
Was in bed three months with SAvelling of left leg. Aching all over, especially in 
lower part of spine. When allowed up could only get from chair to chair with 
dilTiculty. 

1925. — She was thought to suffer from tuberculosis of the spine, but when 
radiograms were taken she was told that the condition was osteomalacia, the ‘pelvic 
diameter" being 11 in. In bed six months in order to straighten out the bones. 
Pain in bones on shaking hands. 

1926. — ^Treated with ultra-violet rays and thyroid tablets. Took the tablets 
twice a day for twelve months, and then her husband made her give them up 
because her bones were worse ; often in bed with pains in bones. From this time 
husband had to look after house and children. 

1928. — Diminution of two inches in total height. Arms and legs tender on 
deep pressure. Bowing of right forearm. Unable to walk unaided. Able to get 
about by resting arms on a wheel chair. Five teeth extracted for apical abscesses. 

Six months. — Slight bowing of left forearm. Severe aching pains in bones. 
Muscular weakness, especially in back. 

Past Historij, — Born in Darlington, Durham, and has always lived there. 
Did not suffer from rickets as a baby. Good teeth as a child, first extractions at 
fourteen for apical abscesses. Has always taken normal food ; no idiosyncrasies 
in regard to diet. No history of having passed gravel or stone. No increased 
frequency of micturition. No history of fractures nor tetany. No family history 
suggesting disease of bones. 

On Examination. — Height, 4 ft. 4 in. Weight, 7 st. 1 lb. Well-nourished 
woman. Acne rosacea. Able to stand unaided, but requires assistance to walk. 
Calvaria normal size and contour. Sclerotics white. Lenses normal on examina- 
tion by slit-lamp. Hearing normal. Double dentures, recession of gums of remain- 
ing lower teeth. Tongue clean. Mucous membranes normal colour. No tumour 
felt in neck. Heart and lungs normal. Blood-pressure 115/85 mm. mercur3^ No 
abnormality in nervous system. Trousseau and Chvostek signs absent. Stooping 
attitude with slight kyphosis and sinking of chin towards chest. Angulation forw^ards 
and central thickening of both clavicles. Considerable bowing of right forearm. 
Thorax sunken towards pelvis ; transverse crease in abdominal wall. Genu valgum ; 
when the internal condyles of the femora are approximated the internal malleoli are 
separated by a distance of 4i in. Tenderness on pressure upon long bones and ribs. 
Points of maximum tenderness, for example, in lower end of right radius and upper 
end of left fibula. No bone tumours felt. Pelvic measurements : interspinous, 
25-4 cm., intercristal, 28 cm., external conjugate, 16-5 cm., transverse diameter at 
outlet, 2-5 cm., promontory not reached by examining finger. 
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Urine . — Acid ; sp. gr., 1022 ; no albumin ; no sugar. Bence Jones protein 
absent. 

Blood . — Red celts, 0,400,000. Hb, 83 per cent ; C.I., 0-78 ; leucocytes, 7000 ; 
dill'erentjal count, normal, Wassermann reaction negative. 

Fractional Test-meal . — Complete acblorbydria. Total acidity, 10. SIoav rate 
of emptying. 

Fat in faeces ; total, 37'4 per cent ; unsoaped, 12'7 per cent. 


CONTROL 



Fig. 199. — Case 9. O.stcomalacin. Controlled rndiogrnin of left foronrin. 


Radiograms of Bones (.June .3, 1930). — Spontaneous fracture.s, with no dis- 
placement, in shafts of right femur, right fibula, left radius {Fig. 199), in both ulna-, 
and in Gth, 7th, 9th, and 10th left ribs. Pale cyst-like area.s in right tibia and lifth 
left metacarpal, with no expansion of corticalis. Calvaria .shows innumerable pale 
rounded mottled shadows many of them more than 1 cm. in diameter {Fig. 200). 
Greatly deformed tri-radiate pelvis with fracture of superior ramus of os pubi.s on 
each side {Fig. 202). In a lateral view the thoracic and lumbar vertebra; show 
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considerable bi-concavc deformity. By contrast with the bones of a control subject 
the right femur, tibia, humerus, radius, ulna, and hand, as well as other bones, sliow 
definite diminution in density {Fig. 199). 

Radiograms of renal tract show no calculi. 

Calcium and Phosphorus Metabolism. — Observations were made upon the 
blood chemistry at intervals over a period of eleven months. Before treatment the 
serum calcium varied between 9-6 and lO-l mgrm. per 100 c.c., and the plasma 



Fig. 202 . — Case 9. Osteomalacia. Radiogram of pelvis. 

phosphorus was constantly l-o mgrm. per 100 c.c. Plasma phosphatase 1-2 mgrm. 
The caleium output was estimated in the urine and fa:ces for three three-day periods, 
the patient being kept on a weighed diet of known low caleium content. The 
calcium output in urine and freces was slightly less than in the control (Fig. 180). 
Progress. — A portion of bone was removed for histological section. 
Operation (Mr. R. Milne, July 7, 1930). — A piece of bone was removed from 
the inner aspect of the right tibia. Periosteum, corticalis, and a portion of .spongiosa 
were included. 


Pathological Report. 

(Professor H. M. Turnbull.) 

Tissue removed at operation. (S.D. I.WS/IOSO.) 

Tibia. — 

Macroscopic. — The specimen was a longitudinal slice from the inner aspect 
of the tibia. It was lO-S cm. long, 0-5 cm. deep at each end, and 1 cm. deep in the 
centre. Beneath the periosteum was an apparently homogeneous corticalis, about 
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0-‘25 cm. deep, and beneath this a spongiosa of thin trabecula:. The spongiosa 
contained jiale vellow, almost white marrow. 

Micnoscori'c {Fig. 19.5).— The bone was divided into three pieces and these 
were decalcified in 4 per cent formaldehyde in distilled water, Miiller s fluid, and, 
finally, nitric acid. The decalcification is not complete. In large areas Kossa's 
reaction is positive. -V control is thus obtained to the c.stiniation by Incmatoxylin- 
staining of previous calcification in other areas. The jieriostcal surface is indented by 
numerous bays, some of which communicate with medullary spaces. The outer fifth 
of the bone is relatively compact, but has a spongy structure {Fig. 195) owing 
to numerous medullary spaces, which arc directed for the most jiart in the long axis 
of the bone. There arc very few Haversian canals ; such as are present are usually 
wide. In the inner four-fifths the medullary spaces arc much larger, so. that the 
bone forms a spongiosa of wide mesh. There are a few small external fundamental 
systems and several interstitial systems of woven bone ; all the rest of the bone is 
lamellar. There is an osteoid zone on almost all the free surfaces of the bone. Some 
zones are very narrow, but most arc abnormally conspicuous. They are very wide 
where they have been cut tangentially. Measurements of those that appear to 
have been cut at right angles to their surfaces show that many are twice as deep as 
the deeper zones in the bones of healthy infants. Others are much deeper. Some 
are shown by embedded cells to be composed of two or even three lamella;. There 
are also still deeper osteoid zones which in places show ill-delincd patches of granular 
calcareous impregnation. Such patches of partial calcification usually lie in the 
osteoid zone where it meets the fully calcified bone, but they sometimes lie nearer 
its centre. The osteoblasts form a single line of narrow cells with very scanty cyto- 
plasm, and they are frequently at a wide distance from one another. In these 
respeets they appear to be less active than in normal infants. An osteoclast in a 
Howship’s lacuna was found after a search through several sections. Some of the 
osteoid zones lie upon surfaces showing lacunar resorption ,■ they are more often 
separated from such surfaces by a calcified lamellar s3'stem of which thej" form part. 
The shallower subperiosteal baj's contain a cellular fibrous marrow. All the other 
spaces contain an adipose marroAv, which contains a few ha:matogenous cells in one 
or tAvo places. 

Remarks.— Osteoid zones are present on almost all surfaces. They are 
exceptional^ numerous and exceptionalh' deep for a healthy adult. Many 
are tAAuce as deep as the zones in the actwe groAA'th of earlj’’ childhood ; 
others are much deeper. Many of the zones are, therefore, deeper than those 
in the examples of osteitis fibrosa alreadj'^ described, in AAdiich the depth AA'as 
Avithin the limits measured in healing fractures. In osteitis fibrosa and heal- 
ing fractures the increase in depth bejmnd that in healthy infants depends 
upon the greater rapidity of apposition. Rapidity of apposition can be 
gauged approximateU’- by the size and number of the osteoblasts. If there 
Avere very numerous and large osteoblasts upon the zones in the present case, 
it Avould be difficult to be certain that the unusual depth AA’as not due to 
uimsual rapidity of apposition, because the depth is seldom conspicuously 
greater than in healing fractures. The number and shape of the osteoblasts, 
hcAA’CA^er, sIioaa's that apposition is proceeding A'^er}’’ sloAA’ty or is in abeAmnce. 
The abnormal depth of the osteoid zones and their occasional patchy and 
poAA’derA' impregnation AA'ith calcium salts are due, therefore, to complete and 
partial cessation of their calcification, though a chemical remoAml of calcium 
salts from them cannot be excluded on purely histological grounds. In either 
case the abnormalh’’ deep osteoid zones here are definite eAudence of osteo- 
malacia. 

The osteomalacia is associated AA’ith great osteoporosis. As no skeletal 
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deformities were noted in the childhood of the patient it can be assumed 
that a compact corticalis was formed in due course, and that the present 
porosity is due to lacunar resorption. The perfect lamellar structure of the 
bone that remains suggests that a compact corticalis had been present in 
adult years. There is extremely little evidence of lacunar resorption at the 
time of removal of the specimen : only one osteoclast in a Howship’s lacuna 
was found on searching several sections. Surfaces eroded by lacunar resorp- 
tion are either covered by an osteoid zone, or, more often, by an osseous 
lamellar system continued by an osteoid zone. Much of the resorption, there- 
fore, has preceded the present attack of osteomalacia. — H. 51. T. 

Subsequent Progress. — The patient was given a diet of high calcium content, 
together with 13 grm. of calcium lactate and two tablets of radiostol (British Drug 
Houses) daily. She was sent home to continue this treatment. Two months after 
commencing it she became pregnant. She then continued to take the high calcium 
diet and the calcium lactate but reduced the daily dose of radiostol to one tablet. 
In spite of the pregnancy and of morning sickness she made rapid clinical improve- 
ment. Within three months the pains disappeared from the bones and she began 
to walk. Within six months she was able to get about the house, to climb the stairs 
unaided, and to do many household duties such as ironing and baking bread. At 
this time she was re-admitted to hospital for further investigation. The clinical 
improvement was fully borne out by the physical examination. Radiograms of 
the bones (Jan. 13, 1931) showed union of many of the fractures and complete healing 
of the defects in the calvaria (Ftg. 201). In spite of these facts the plasma phos- 
phorus was still constantly low, namely, l-O mgrm. per 100 c.c. Serum calcium 
10-9 mgrm. per 100 c.c. Plasma phosphatase 0-44 mgrm. The dose of radiostol 
was increased to three tablets daily and ultra-violet irradiation Avas commenced. 
Within four Aveeks the serum calcium rose to 18-7 mgrm. per 100 c.c., but the plasma 
phosphorus remained Ioav, namely, l-S mgrm. per 100 c.c. The patient AA^as sent 
home on a high calcium diet Avithout radiostol. Except for morning vomiting 
she remained aa'cII, free from pain and able to do her houscAA-ork. She Avas finally 
re-admitted eleven months after treatment AA’as first commenced. At this time the 
pregnancy AA'as approaching full term. The serum calcium aabs 13 mgrm. per 100 
c.c. In the thirty-sixth AA'eek of pregnancy Cajsarean section Avas performed, together 
AA'ith sterilization by partial excision of the Fallopian tubes. A Ha'c female child 
AA-eighing 5 lb. 4 oz. Avas deliA'cred. At the operation the pelA'ie measurements 
AA'ere taken. 

Symphysis pubis to promontory 5-9 cm. 

Right ileopectineal line to promontory 3-8 cm. 

TransA'erse diameter at brim 9-5 cm. 

Distance betAA’een nearest points on ileopectineal lines 8-8 cm. 

The mother remained Avell, the Ioav plasma phosphorus and high serum calcium 
persisting. The baby gained Aveight, and controlled radiograms of its bones shoAA’ed 
no CA’idence of rickets. 

Remarks. — This case is one of ‘Ioav phosphorus’ osteomalacia. The 
liability to spontaneous fractures in this type of the disease has been pointed 
out by 5IaxAA'ell (1929). The diagnosis is based on the clinical picture, the 
histology of the bone, the blood chemistry, and the calcium balance. Over 
a long period the serum calcium aa’hs high and the plasma phosphorus Ioav. 
Under such circumstances confusion Avith hyperparathyroidism is aAmided by 
determining the calcium balance, thereby demonstrating the absence of an 
increased e.xcretion of calcium. Confusion may equally be aAmided by remov- 
ing a portion of bone for histological section. The remarkable clinical and 
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THE SURGICAL TREATMENT OF PARATHYROID 

TUMOURS. 

By a. JAMES WALTON, 

SITHGEOX, LONDON' HOSPITAL. 

OxLY a few years ago tlie anatomy of the apparently insignificant parathyroid 
glands was hardly known, and in fact many believed that they consisted only 
of misplaced portions of thyroid tissue or of small lymphatic glands. The 
appreciation of the fact that injury of these bodies in the operation of partial 
thyroidectomy might lead to the onset of tetany has of recent years directed 
considerable attention to their exact situation. jMore extensive work upon 
calcium metabolism, of which that of Dr. Donald Hunter in tliis country is 
so brilliant an example, has demanded even more detailed knowledge of their 
normal and abnormal situations. The glands are so small and so hidden 
away that the diagnosis of a iiarathyroid tumour depends almost entirely 
upon indirect evidence. In all four of our cases there were no physical signs 
of a tumour in the neck. The careful investigations of Dr. Hunter upon the 
bone changes and upon the calcium and phosphorous metabolism enabled 
him, however, to say dogmatically that a tumour was present. This becomes 
a matter of great importance, for in one of our cases the tumour could not 
be found at the first operation, and I am certain that in a not inconsiderable 
number a similar failure has occurred elsewliere. Fortunately in our case 
Dr. Hunter Avas so certain of the presence of a tumour that a second opera- 
tion Avas undertaken, AA'hereby not onlj’^ was it found but knoAAdedge aa'us 
obtained AA'hich I hope aaoII be sufficient to preA^ent similar tumours being 
OA^erlooked in the future. 

The number and position of the parathyroids is A’ariable, but as a general 
rule there is a superior and inferior body on each side, altliough in many 
cases these may be increased to three or four. The AAude variation of tlie 
position of these bodies is shoAAm in Halstead’s figure, based upon the inA^esti- 
gation of 67 cases of McCullum, AA’hich is reproduced in de QuerA'^ain’s Avork 
on goitre. This sIioaa^s that they occupy a relatiA'^ely AA’ide strip on the 
posterior border of the thyroid gland extending from the upper to the loAA’er 
poles. According to de Quervain they lie in this position betAA’een the thyroid 
capsule and the thjwoid fascia, a position AA'hich is clearly represented in 
de QuerA'ain’s diagram. The superior bodies may be placed somcAvliat far 
fotAA’ard, and receb'e, according to Curtis, their blood-supply from branches 
of the superior thyroid artery. Lahey, aa'Iao states that one or more para- 
thyroids are not infrequently remoA'ed during the operation of partial thyroid- 
ectomj', finds that it is on the upper pole especially that this accident is likely 
to happen. In all my oaa’ii cases, and in all the post-mortem specimens that 
I haA'e been able to examine, the superior bodies, although A-ariable in their 
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the substance of the thymus, but I can find no account of a parathyroid 
tumour being so situated. 

Tumours of the parathyroid have been regarded as very rare, and 
certainly relatively few operations have been performed for their removal. 
Compere, in 1930, was able to collect only 12 cases in addition to one of his 
own. It was only in 1907 that Erdhcim propounded his view that enlarge- 
ments of the parathyroid with certain bone disease were an attempt on the 
part of the organisvn to compensate for a loss of calcium, and thus were the 
result rather than a cause of the disease. It was not until 1926 that IMandl, 
in testing this theory, found that the bone symptoms were increased by 
parathyroid grafting, and acting on this observation found a tumour behind 
the left lobe of the thyroid which he removed together with the paratlunroids 
which he had previously grafted into the abdominal Avail. The removal of 
the tumour, which proved to be a parathyroid adenoma, was followed by 
marked relief. 

In this country the recent rvork of Dr. Hunter has directed considerable 
attention to these bone changes, and it is very probable that the disease will 
prove to be much more common than was at one time thought. Since the 
publication of his first paper he has had four cases in Avhich he has been able 
to make a positive diagnosis of parathyroid tumour — a diagnosis which I was 
able to confirm at operation. Although these cases liave been so relatively 
few in number, the operation has brought to light certain difficulties in the 
technique, and has shown how they may be avoided. 

In all cases a light ether anaesthesia was used, and it was realized that a 
wide exposure was necessary, for since in no case could a tumour be felt it 
was important to examine not only the normal sites of all the parathyroids, 
but it was soon realized that the tumour might be situated at some distance 
from its expected site. A Avide collar incision Avas therefore made, the sterno- 
mastoids AA'ere freed and fully retracted, and the pretracheal muscles diAuded 
transversely in one sheet at the level of the isthmus of the gland. By AA'idely 
dissecting the flaps thus formed upAA^ards and doAvnAvards the AA'hole of the 
thyroid gland is freely exposed from the upper to the loAA-er poles. This gir'es 
a much AA'ider exposure than a A^ertical split in the pretracheal muscles, and 
if they are carefully sutured afterAA^ards there is no resulting deformity or 
AA'eakness. 

The thyroid fascia is incised, the lateral lobes of the gland are freed and 
rolled inAvards in turn. To accomplish this fully it may be necessary to 
ligature and dhude the middle thyroid A'-ein. By this means a tumour may 
be at once discoA^ered in the usual site of the parathyroid body, either superior 
or inferior. In our first case {see below) a tumour Avas thus found in the normal 
site of the left inferior parathyroid body and Avas easily remoA^ed. In no one 
of our cases so far has a tumour been situated in the region of the superior 
parathyroid bodies. Experieirce of later cases has shoAAUi, hoAVCA^er, that the 
real difficulties arose according to the relation of the inferior bodies to the 
thyroid fascia. If the parathyroid body lies betAveen this structure and 
the capsule of the thyroid gland {see Figs, 203, 204, Position I), it aaIII as it 
enlarges pass dowuAA'ards along the inferior thyroid A’-eins and in front of the 
carotid artery in a manner identical Avith a retrosternal goitre until it comes 
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to lie between the sternum and clavicle {sec Fig. 206, Position I). Hence if no 
tumour is observed in the usual site, a finger should be passed into the thorax 
on either side of the trachea. In our third case a little confusion was at first 
caused by the fact that a small adenoma Avas present in the left lobe of the 
thyroid Avhich might have been a tumour in an aberrant parathyroid, but 
on passing a finger do%vn alongside the trachea a large tumour was at once 
found in the upper part of the thorax on the left of the trachea, and although 
it measured about 3 X 1 in. it was easily dislocated and removed, leaving a 
large cavity immediately behind the sternum exactly like that left after the 
removal of a retrosternal goitre. Very different is the condition if the para- 
thyroid gland is situated behind the thyroid fascia {.see Figs. 203, 204, Position 
II), for when the fascia is opened from the front no sign of the tumour is seen 
and nothing can be felt in the thorax on examining either side of the trachea. 

In our second case no tumour could 
be found in the usual situation, but 
on making a small incision through 
the fascia above the inferior thyroid 
artery {Fig. 205), a tumour about the 
size of an almond Avas immediately 
found aird removed. The importance 
of this relationship Avas not, hoAvevcr, 
fully realized at the time, for the 
tumour being small had not passed 
from its normal position. 

The position of the tumour in 
our fourth case brought to light a 
very important relationship Avhich I 
believe has not been previously 
described, and probably explains 
those cases in which a tumour has 
not been found at operation. In this 
case an investigation of the normal 
sites revealed no tumour, and as a 
small mass Avas found in the loAver 
part of the right lobe of the tlwroid 
it AA'as remoAmd in the belief that 
it might be a parathyroid tumour 
lying Avithin the thyroid gland. This mistake should not haA'^e been made, 
for Professor Turnbull, Avho AA^as present at the operation, Avas conAunced, 
from the colloid appearance of the mass, that it Avas an adenoma. Sections 
after the operation coirfirmed this vicaa', and as Dr. Hunter Avas certain that 
a parathyroid tumour Avas present a second operation Avas performed five 
days later. Bj' this time a study of the anatomical relationships had suggested 
AA'hat Avas later found to be a fact. Therefore Avhen a second investigation 
had confirmed the view that no tumour A\’as present in the usual sites a small 
incision Avas made in the thyroid fascia {Fig. 205). A small typical para- 
thyroid tumour AA’as at once found behind the oesophagus and removed, but 
as a AA'ide space AA'as then rcA'ealed a finger aa'us inserted and a large tumour, 



Fig. 205. — Tncision in thyroid fascia to 
expose a deep tumour of the inferior para- 
thyroid body. 
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as large as a ])lum, kidney-coloured, was found lying immediately in front of 
the 2nd and 3rd dorsal vertebra. It was easily dislocated upwards, and its 
vascular pedicle, which ran from the inferior thyroid artery,^ was ligatured 
and the tumour removed. The position of this tumour made it evident that 
an enlargement of the inferior parathyroid body which is situated behind the 
fascia passes downwards behind the oesophagus immediately in front of the 
vertebi-ic until it comes to lie in the thorax and is quite out of sight (Fig. 
206, Position II). In this case, as in Case 2, the large cavities were drained 
with a small tube, the muscles were approximated with catgut, and the skin 
was united Avith fine sutures. The surgical after-treatment was in no way 
different from that of a large adenoma of the thyroid, but careful attention 
had to be given to an estimation of the blood-calcium, and the possibility of 
the onset of tetany guarded 


against by the administration 
of calcium and parathormone. 
The details of the after-care in 
this respect have been fully 
described by Dr. Hunter, and 
therefoi’e need not be repeated 
here. The full details of the 
cases have also been reported 
by Dr. Hunter (see p. 213), and 
therefore need only be briefly 
summarized. 

CASE REPORTS, 

Case 1. — M. 3\I., female, aged 
41. For five years pains in joints 
and limbs. Diagnosed as osteo- 
arthritis. Five months before ad- 
mission, X-rayed and diagnosed as 
osteitis fibrosa. One month before, 
fracture of neck of left femur. 
On examination marked hypo- 
tonicity of muscles, shortening 
and eversion of left loAver limb, 



tenderness on pressure over shafts ' 

of long bones, tender SAVelling in Fio. 206. — Alternative positions of the inferior 
lower end of right ulna. X rays paratliyroid bodies, 

showed general osteoporosis and 

multiple cyst-like areas in right ulna, right tibia, right patella, and phalanges. 
Increase of serum calcium and a lotv plasma phosphorus. No tumour felt in neck. 


Operation on Nov. 29, 1929. Tumour removed from region of left inferior para- 
thyroid. Good recovery and great improvement of all symptoms. 


Case 2.— M. R., female, aged 37. Two years pain in knees, hips, heels, and 
arms. Weakness steadily increasing. For two years unable to get about. Stvelling 
of right lower jaw. Limbs becoming stiff and distorted. SAveUing of left forearm 
and right hand. In many hospitals since. In May, 1930, admitted to the London 
Hospital. Much deformity. Height 4 ft. 10 in. In bed totally disabled. Hips 
and knees flexed, cannot moA''e either arm. Great pain in limbs. Bones A-ery 
tender. All long bones much distorted and bent. Large tumours right loAA'er jaAv, 
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dorsum of right hand, and second metacarpal. General osteoporosis. Heads and 
necks of both femora absent. All long bones thin and much bent. Calculi in right 
kidney. Serum calcium increased. No tumour in neck. Operation on July 2, 
1930. Small tumour x | in. removed from behind thyroid fascia at site of right 
inferior parathyroid. Great improvement since operation. 

Case 3.— A. F., female, aged 40. During pregnancy twelve years ago difficulty 
in walking. Easily tired. Child stillborn. Two years ago pain in joints ; inter- 
fered with walking. Two and a half years, swelling in right tibia, portion removed. 
Severe pain in right leg since. Swellings developed on left ring-finger, forehead, 
and chin ; varied in size from time to time. In bed owing to pain in joints two 
years. Some frequency of micturition. Six years ago stone removed from left 
kidney. Small swelling felt in left lower pole of thyroid. Hard, bonj"^ tumours in 
lower right tibia, skull, left ring-finger. General osteoporosis. Serum calcium 
increased. Low plasma phosphorus. Albumin in urine ; right and left renal 
calculi. Operation on Aug. 29, 1930. Small adenoma felt in lower left lobe. Large 
rounded tumour 3 x 1 in. in thorax behind sternum and to left of trachea ; easily 
dislocated upwards and removed. Wound drained and closed. Patient recovered 
well from operation and has made great improvement since. 

Case 4. — B. Y., female, aged 51. At the age of 13 abscess of left hip, probably 
osteomyelitis. Operation on right arm and left hip at the ages of 14 and 15. Com- 
mencing deafness at 10 (1915). Swelling of outer side of right orbit. March, 1920, 
swelling on right gum with stiff jaw. October, 1926, operation on right jaw. 
August, 1927, swelling on left side of nose. December, 1927, myelomatous tissue 
removed from left side of nose. In 1928 general tenderness over bones ; swelling 
in left thigh. June, 1928, deep X-ray treatment. December, 1927, could, hardly 
lift herself in bed. Large swelling in left femur, smaller swellings in right femur 
and right tibia. Deafness getting worse. Trace of albumin in urine for some 
years. On examination very thin. Bony swelling on outer aspect of right orbit. 
Scars over upper end both femora and right humerus. Swelling in middle of right 
tibia. No marked deformity. General osteoporosis ; little bending of right radius. 
Cystic spaces in upper end of right humerus, upper end of right femur, lower end 
of right femur, and upper end of right tibia. Thj’roid not enlarged ; no tumour 
felt in neck. Urine contains one-twentieth albumin. Small renal calculi. Increase 
in serum calcium and decrease of plasma-phosphorus. Operation on Nov. 26, 1930. 
No tumour in normal parathyroid regions. Both superior and left inferior para- 
thyroids identified in their normal positions. Small tumour removed from lower 
right lobe. Good deal of vomiting after operation. Sections showed tumour to be 
adenoma of thyroid and the blood calcium was unaltered. Second operation on 
Dee. 1, 1930. Old wound opened. Incision on right side through thyroid fascia 
above inferior thyroid artery. Small tumour in. long found behind oesophagus. 
Large tumour felt low down in thorax immediately on dorsal vertebrse and behind 
oesophagus ; dislocated upwards ; found to be the size of a plum and kidney- 
coloured. Pedicle running from it to inferior thyroid artery ligatured and 
divided. After this operation there was no more vomiting, the patient rapidly 
improved, and the serum calcium fell. She has made very great improvement 
since operation. 
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‘MADE-TO-ORDER’ SPLINTS: THE TECHNIQUE OF 
CONSTRUCTION AND FIELD OF APPLICATION. 

By HUGH TRUMBLE, 

SURGEON TO OCT-PATIENTS, ALFRED HOSPITAL ; SURGEON TO AUSTIN HOSPITAL, MELBOURNE. 

In the treatment of fractures external supports or splints play a leading role. 
Many, if not most, of the splints still figuring in surgical text-books do not 
provide adequate and comfortable support for the injured member, and some 
are frankly preposterous. The ideal splint for any part should be efficient 
and comfortable to wear, easy to make and to apply ; should fit snugly on 
to a large surface so that it may not move in relation to the patient no matter 
how he may twist and wriggle ; and, lastly, it should be of small cost and 
easily procurable anywhere at any time. It is obvious that these require- 
ments cannot be met by splints of a fixed shape such as those of metal or 
wood. These require the skill of a trained surgeon for their application, and 
only too often are out of gear before the patient has reached the front door. 

Suppose that a tailor made suits of clothes to a certain fixed shape, and 
in order to adapt them to different customers introduced voluminous pads 
here and there to fill up dead spaces ! Even supposing that the pads did 
not shift, the customers would probably take no great pride in their apparel. 
Nor would a dentist attain to much popularity if he constructed tooth plates 
to a standard design. Yet the Avooden and metal splints in use in the Avorld 
of surgery do not and cannot fit, and necessitate the introduction of such 
substances as cotton-Avool, felt, and so on. 

It is not the intention of the author to discuss the treatment of fractures, 
arthritis, and so on, but simply to de.scribe a method of constructing plaster 
splints. In the first place consideration AA'ill be giA'en to certain principles 
AA'hich apply in general, and in the first section reference aaIII be made to the 
materials used and certain points of importance in the manipulation of plaster- 
of-Paris. Later the construction of certain splints Avill be described. These 
are to be regarded as samples only. The breadth of the field of usefulness 
of the method is proportional to the amount of ingenuity possessed by the 
surgeon. 


GENERAL CONSIDERATIONS. 

The best form of fixation for the fragments of a broken bone Avould be 
a closely-fitting ferrule, such as is used to unite the segments of a fishing rod, 
but this is out of the question as the bones are surrounded by soft parts. It 
is, hoAA'CA’er, absurd to introduce more soft and yielding material betAA'cen skin 
and splint, and in general it may be stated that the more closely the splint 
approaches the bone fragments to be supported the better Avill be the fixation. 
Therefore, it is desirable that the apparatus should fit directly and snugly on 
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to the sku\ of the part. Now circular plasters could be made in this way, 
but for many reasons which need not be discussed these are unsatisfactory 
and often dangerous. It will be seen later that most of the splints described 
are more or less semi-cylindrical or crescentic in section. Thus ample ])ro- 
vision is made to permit of swelling of traumatized tissues and ensure against 
constriction of the part. It may be stated dogmatically that a well-fitting 
plaster support never causes the least damage to healthy skin, either on 
account of its chemical constitution or its physical characteristics ; and, 
conversely, that sores are always the result of errors in technique. 

The snug fit, in addition to ensuring the maximum of efficiency, carries 
with it other advantages. In many instances cotton-wool and similar sub- 
stances may be dispensed with entirely, and in some (e.g., the humeral and 
clavicular supports) no bandages are required. Removal is easy and re-appli- 
cation is almost fool-proof. Thus when the time comes for voluntary 
movement, massage, and so on, the management of the splint may be left 
safely to any intelligent individual, with consequent great saving in time to 
the surgeon. Inspection of the uncovered portion of the limb is easy without 
removal of the plaster at all. 

Materials Used. — 

Plasier-of-Paris . — It is not necessary to pay high prices for special grades. 
Any plaster which will set satisfactorily in from ten to fifteen minutes wall do. 

Serm, or Hessian . — This is made in various iveights. It is better to use 
scrim wath a w’ide mesh, as this adapts itself w’ell to surfaces of irregular 
contour and is easily penetrated by the plaster cream. ‘Eight-ounce scrim’ 
is the most satisfactory and may be obtained at any decorators. As a fabric 
it is much cheaper and far more serviceable than the ordinarily used leno. 

Gauze, in rolls one yard wide. 

Webbing Strips . — These are obtainable in various widths and should be 
stout and inextensible. The most useful widths are one inch and tw'o inches. 

Buckles with sharply pointed prongs in sizes to fit the strips to be used. 

In addition to the above all sorts of odds and ends are at times incor- 
porated in the plasters at the rvhim of the surgeon. It is the practice of the 
author to carry in his car a supply of the above-mentioned materials, with 
the result that at any time or place he can manufacture a really efficient splint. 
The saving in time and trouble rvhich results from this simple provision is 
considerable. 

Garb of the Operator. — It is rvell to prepare for the worst. The surgeon 
should w’ear a gown, canvas leg covers like w’aders, and rubber gloves. The 
skilled manipulator of plaster does not, however, make much mess. 

THE MAKING OF PLASTER SPLINTS. 

The method to be described is very easy, but success depends on attention 
to detail, and in particular it is important to have ev'^erjh;hing in readiness 
before mixing the plaster cream. First of all the materials to be used must 
be prepared. A strip of gauze is cut measuring twice the ividth of the area 
to be covered and as a rule at least from six to twelve inches longer. There 
is no need to shape the gauze. Too small a piece ivill cause trouble later, 
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whilst excess is easily cut away when the time comes. Strips of scrim roughly 
corresponding to the shape of the proposed splint, but always a good deal 
smaller in all directions, are then cut out. For very small plasters about 
three or four will suffice ; for plaster beds about a dozen or more should be 
prepared. Small scraps of scrim may be used to insert where extra thickness 
is necessary. Strips of webbing of the appropriate length should be out. 
Buckles are affixed when the splint is removed for trimming. If it is proposed 
to use wires, metal strips, and so on, these must be to hand and shaped appro- 
priately. When all the materials to be used are ready attention is transferred 
to the patient. 

Infinite pains must be taken to place the part in question in the required 
position, and here gentleness and patience avail more than anything else. 
It is useless to make a support on a limb in the wrong attitude, for once tliis 
is done there is no means of altering the state of affairs. The surface on 
which the slab is to be laid is arranged so as to face upwards if possible, and 
sand-bags or other objects are placed where necessary so that the part is 
supported firmly in the correct alinement. The preliminary posing of the 
part is the most important detail in the manufacture of these splints, and 
no amount of skill in the carr 5 dng out of other manipulations will compensate 
for shortcomings here. An anaesthetic may be given to attain the desired 
result, but this is not necessary as a rule. 

From this point onwards until the completion of the process there should 
not be the slightest disturbance of the injured part. The advantages of this 
method when compared with others, which frequently enough are attended 
by movement, pain, and consequent spasm, should be obvious. 

When the surgeon is satisfied with the position of the patient the piece 
of gauze is laid over the surface in question with its edges projecting all round. 
It is then time to mix the plaster cream. A bowl of convenient size is taken 
and the required amount of water with the chill off is poured in. Plaster is 
then dusted on to the surface of the water so that it is wet as it falls in. 
Enough is added to produce a cream which vdll not easily run out of the 
meshes of the scrim, but which is thin enough to penetrate thoroughly the 
strands of the fabric. The bowl of cream and other materials are then placed 
a few inches only from the seat of operations. This is important, as thereby 
much time is saved and the amount of plaster dropped in transit from bowl 
to splint is minimized and localized to a small area. A little cream is next 
smeared on the gauze where it is in contact with the skin to ensui'e that it 
will be properly incorporated in the finished article. A strip of scrim is taken, 
laid dry on the appropriate area, and immediately smeared over with plaster 
cream, care being taken to fill all the interstices of the fabric to the exclusion 
of air. Other strips are then added in a similar way until the required thick- 
ness is attained. The reader will remember that the strips were cut smaller 
than the area to be covered. They are placed so that whilst they overlap 
along the middle line of the splint, alternate layers only reach to one or 
other edge. Thus thick clumsy margins are avoided and, without sacrificing 
strength, weight is cut doAvn. Reference to Fig. 207 Avill make this arrange- 
ment clear. Any ragged tags or corners are cut awa}^ rvith scissors as each 
layer is placed in position. If any Avebbing bands are to be incorporated, 
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these are laid at the appropriate ])ositions between two of the layers of serim 
and are thns firmly welded into the plaster. 

When the requisite thickness is attained the margins of the gauze pro- 
jecting beyond the splint edges are turned back over the surface of the latter 
and cemented down with a little of the cream. By a process of wiping the 
plaster away from the margins into the body of the structure a neat thin 
edge bound by the rellected gauze layer is obtained. The gauze must be 
cut in order to permit of this turning back where webbing strips emerge. As 
the setting process begins the surface of the plaster is smoothed over by the 
gloved hand, which is frequently rinsed in water. When set the plaster 
structure is removed for inspection and 
the patient’s skin may be cleaned. The 
splint is then re-applied and fixed in posi- 
tion by bandages or webbing bands as the 
ease may be. A single layer of very thin 
material such as silk or gauze may be 
worn between skin and plaster. 

All of the splints to be described arc 
made as outlined above, but there are 
certain otlier points to which attention 
must be drawn. When the area on which 
the slab is to be constructed is hairy it is 
wise to smooth down the hair with a thin 
smear of oil or vaseline. Shaving is un- 
necessary. If the splint is removed as soon 
as it has set, such hairs as have become 
caught in its surface are easity freed -with- 
out causing pain. When making plaster 
beds and splints such as those described for the treatment of fractures of the 
clavicle and humerus precautions are taken so that the skin over prominent 
bony points may be guarded from trauma. Before applying the ga\ize a 
disc of cotton-wool, measuring 2 or 3 in. in diameter and about § in. in thick- 
ness at its centre and fading away to the periphery, is prepared and placed 
directly on the skin area in question, after wetting the latter with w'ater so 
that slipping of the w'ool during subsequent manipulations is hindered. The 
wool is removed from the finished plaster and thus a shallow' depression in 
the surface is provided for the reception of the bony prominence. Should 
the splint press upon or rub the skin at any point, causing pain, the tender 
spot is marked wdth ink, the splint is re-applied and on removal the offending 
part of its surface is seen to be plainly marked. The plaster is then scraped 
aw'ay so that contact w'ith the skin is eliminated. The surgeon should ahvays 
aim at providing a shallow', shelving trough rather than a sharply defined 
hole for the reception of prominent points. 

When there is a w'ound or ulcer in the region of the part to be splinted 
matters may usually be arranged so that the apparatus is made on the healthy 
aspect of the limb. Dressing of the w'Ound is thus easy. If, however, it is 
necessary to make the splint on the affected aspect of the part in question, 
a dressing should be fixed in position over the w'ound or ulcer and tlien 



Fig. 20" ‘ ' represen- 
tation of a ■ n plaster 

splint, to show the following points. The 
piaster e.'ctencls about half-way round the 
circumference of tho limb. Strips of scrim 
are so disposed that at tho centre of the 
splint there arc many layers, at the edees 
one. Thus a bevelled or crescentic effect 
making for neatness and lightness com- 
bined with strength is obtained. The 
interrupted line represents the enveloping 
layer of ganze which serves to bind the 
edges ns well as to hide the coarse meshes 
of the scrim. 
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A very satisfactory apparatus {Figs. 211, 212) for the treatment of 
arthritis of the hip and some fractures of tlie femur (where extension is not 
needed), and for supporting the limb after operations such as grafting an 



Fig. 208-210. — A plaster bed for 
as© in the treatment of injuries and 
diseases of the spine. Xote the pro- 
nounced lateral projections in the pel- 
vic, thoracic, and neck regions ; and 
the hump, ■n-hich permits of .see-sawing 
with but little effort on the part of 
the nurse. Fig. 210 shows the but- 
tocks raised to facilitate the use of a 
bed-pan, a .support having been re- 
moved from the shoulder region. 



un-united fracture of the femur, may be made by extending a plaster bed 
dot\Ti to and including the foot. Similarly, an extension may be provided 
to support the arm in a position of wide abduction at the shoulder. If such 
splints are made prior to operation, a dummy dressing should be placed in 



Fig. 211, 212, — A plaster bed with leg extension. This splint was made prior to 
operation for fixation of the hip-joint. A dummy dressing was applied oi'er the site of 
operation in order that there should be a recess in the plaster surface for the accommodation 
of the post-operative dressing. Fixation is very efficient and transportation easy. 


position on the limb in order to provide a recess for the accommodation of 
the post-operative dressing. 

Apparatus Used in the Treatment of Fracture of the Clavicle {Figs. 213- 
215). — ^Ttvo plaster slabs are made, one on the sound shoulder, the other on 
the elbow region of the affected limb. The first is to carry the weight of the 
injured limb and apparatus and is made on the patient in the upright position. 
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It is oval is shape, reaching to the clavicle in front and well on to the hack 
behind. A strip of webbing with a buckle at each end is incorporated. The 
second slab is moulded over the elbow region of the injured limb whilst the 
patient lies supine with his injured shoulder thrust cranially and his hand 
placed well over his sound shoulder. A flange about two inches wide fits 
on to the thorax. The bony points round the elbow are provided for as out- 
lined in the previous section. A webbing band is incorporated to link up 
with the weight-carrying slab. The provision of two buckles makes adjust- 
ment easy, and the limb carrying the outer fragment is supported so that the 
shoulder is a good deal higher than that on the uninjured side. The elbow 
region is firmly fixed, and the weight of the limb tends to carry the shoulder 
backwards and outwards with this fixed point as a centre of rotation. This 
movement almost always brings the fragments into the required position. 
The apparatus, when properly applied, can scarcely get out of adjustment, 



Fig. 213-216. — Apparatus for the treatment of fracture of the clavicle. Note the 
weight-bearing slab on the sound sliouhler, which carries the weight of tho elbow slab and 
arm of tho affected side. The affected shoulder is hold higher than normal. Tho olbow 
is fixed. Tho weight of tho limb carries tho shoulder backwards and outwards along an arc 
of a circle drawn with tho elbow as its centre. Tho shoulder slab is made in tho upright, 
the elbow slab in the recumbent, position. 


as do most appliances used to treat fracture of the clavicle. The shoulder 
slab, in addition to providing a very comfortable bearing surface, makes 
rotation of the apparatus round the trunk practically impossible. This might 
occur if the lower slab were supported by a fabric band only, and in addition 
the latter would tend to cut into the skin and cause pain. Should the slabs 
cause trouble over the clavicle or bony points at the elbow, the plaster should 
be scraped away as described above. When it is necessary to remove the 
apparatus the patient should lie supine so as not to disturb the relationship of 
the fragments. The elbow- and shoulder-joints may then be exercised. The 
hand and wrist movements are not hampered in any way by this apparatus. 

Apparatus for Use in the Treatment of Fracture of the Shaft of the 
Humerus [Figs. 216-21S). — Note : The brachial portion of this apparatus is a 
modification of a splint originally designed by Mr. Fay Maclure, of Melbourne, 

The position of rest for the upper limb is that shown in Fig. 216. When 
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a normal limb is slung in this wa.y the elbow is well away from the side. 
Obviously it should be held in a similar position when the humerus is frac- 
tured. The elbow is bent at about a right angle and the wrist is supported 
bv a sling or bandage from the neck. If a jiatient with a fracture of the 
shaft of the humerus is given morphia and left sitting for half an hour with 
his arm so supported, almost always muscular spasm disappears and the limb 



Fio. 210-218. — Apparatus for tlio treatment of fracture of the humerus. Note the 
weight-hearing slab and the brachial splint which consists of a postero-loteral gutter supported 
by a flange or buttress fitting on to the thorax. Both plasters are made on the patient in 
the sitting position, the wrist being slung from tho neck in the position shown. The sling 
is omitted for tho sake of clarity, but is of course worn with tho apparatus. The elbow is 
well away from tho side. The webbing bands pass right through tho slobs. 


takes on a normal appearance. It then remains to build a splint which will 
maintain the position. The splint used is a postero-lateral gutter supported 
above, posteriorly, and below by a buttress or flange fitting on to the thoracic 
wall. It is held in position by two webbing bands, one passing round the 
thorax, the other linking up with a 
weight-carrying slab similar to that 
used in the treatment of fracture of 
the clavicle. Both slabs are made 
on the patient in the sitting position. 

There is no constriction of the limb 
at any point. Immobilization is ex- 
cellent. .Jolting and jarring fail to 
move the apparatus relatively to the 
patient, and direct force applied to 
the slab is transmitted to the trunk 
without disturbing the injured seg- 
ment of the limb. Inspection of 
the limb is easy. To remove the 
apparatus it is necessary to undo 
two buckles only. This should only be done whilst the patient is upright 
with the wrist supported by a sling from the neck. 

Injuries in the Region of the Wrist [Fig. 219).-— The arm and hand are 
supported on a table in the desired position, and a slab of the requisite length 

VOL. XIX. — NO. 74. 20 



Fig. 219. — Splint moulded to support a wrist 
in flexion. A cock-up or any other form could 
be easily constructed. 
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is moulded on the upper aspect. In making very small slabs a gauze bandage 
is sometimes used instead of strips of scrim. Well-made slabs are more com- 
fortable and efficient than wooden 



Figs. 220-222. — A posterior splint (or tho 
Jog. Fig. 222 pictures tiie position in wiiieli 
tho limb is supported during construction of the 
plaster slab, but the support shown would bo 
inadequate in practice. Fig. 221 gives another 
view, and Fig. 220 shows the splint alone. Note 
the accurate fit, tho thin edges, tho flexion at tho 
Jtnee. This splint is very strong on account of its 
shape, particularly whore tho foot and leg pieces 
merge. It is ‘semi-cylindrioaV throughout its 
length. 

Mr. E. T. Cato has brought to the autl: 


or metal splints in the treatment of 
injuries and diseases about the 
wrist-joint. The dimensions and 
shape of the slab and the attitude 
of the limb to be treated vary 
ivith eireumstanee.s. As ivith other 
splints of this type, removal is easy 
and re-application practically fool- 
proof. 

Splints for the Lower Limbs 

{Figs. 220-224). — Plaster slabs arc 
particularly useful in the treatment 
of fractures of the Pott’s type. 
They may be moulded on any 
aspect of the limb. A back splint 
is made witli the patient lying 
prone and the foot projecting over 
the end of the couch or large sand- 
bag. .Side splints are very efficient, 
and the author frequenth>- uses 
these, more particularly when in- 
\’crsion of the foot is desired or 
when there is a wound on the 
medial or lateral aspect of the 
limb. The patient lies on one or 
other side with the limb suitably 
supported on sand-bags. When 
both bones of the leg are fractured 
it may be necessary to control the 
fracture for a week or so by some 
method of e.xtension prior to the 
application of a slab. Recently 
■’s notice a useful device. With the 



Figs. 223. 224.— A lateral splint for tho leg. Fig. 223 shows tho position m which 
the limb is supported during construction of the apparatus. Tho support shown is, ol 
course, inadequate. In Fig. 224 the splint is seen alone. Again the semi-cyimdncai 
form is preserved. 
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patient lying prone traction is exerted on the foot through the medium of a 
bandage passed round the foot and ankle. A posterior slab is laid on as 
usual,*exteuding well above the knee, which is slightly flexed. When set, 
the protruding ei\ds of the bandage arc cut away. There appears to be very 
little tendency for overlapping of the fragments to recur when this method 
is used. 

SUMMARY. 

It is pointed out that many of the splints used to treat fractures are not 
well fitted for the purpose. A plea is made for the recognition of the many 
advantages attending the use of snugly-fitting plaster-of-Paris slabs. Whilst 
these arc very efficient and comfortable for the patient to wear they also 
save the surgeon much time and trouble. The author’s methods are briefly 
described. 

The splints are made of plaster-of-Paris reinforced by strips of ‘eight- 
ounce scrim’, or hessian, and bound by a layer of gauze, and are moulded 
directly on the skin surface of the jiatient. Thus neatly shaped, thin-edged, 
light, strong, and accurately-fitting supports free from clumsj’’ wrinkles are 
obtained, which are very easily managed. Wherever possible the splints 
approach in section the semi-cylindrical shape, which makes for strength and 
efficient support whilst avoiding any danger of constriction of the part. 

Careful placing of the injured part in the best possible position is of first 
importance, and this is done deliberately before commencing operations. 
The part is firmly supported on sand-bags, and during subsequent manceuvres 
is not disturbed in any way. In certain instances webbing bands provided 
with buckles are built into the splints and bandages are dispensed Avith. 
Cotton-wool is used only on the limb surface which is not covered by the 
plaster, to permit of swelling of traumatized tissues when bandages are used. 
A single layer of very thin material such as silk or gauze may be Avorn betAA'een 
skin and plaster. 

Jklethods of dealing Avith A’-arious difficulties are discussed. Certain 
individual splints are described, but it is pointed out that these are only 
examples of Avhat may be done with the method. The surgeon Avho masters 
the teclmique and has sufficient ingenuity Avill be able to dcAuse for himself 
splints of infinite A’^ariety. If he takes the simple precaution of having the 
materials always at hand, he AAall be prepared to produce an efficient apjraratus 
at any time. Suecess depends upon attention to detail, and practice. The 
more the surgeon uses the method, the more useful Avill he find it. 

It is not intended to imply that there is ncA'^er any need for other forms 
of apparatus, nor that the splints are more than an aid to the surgeon in the 
treatment of fractures, arthritis, and so on. 

The author Avishes to couA'ey his thanks to numerous colleagues from 
Avhom he lias receiA'ed useful hints, to patients Avho haA^e taught him much, 
to nianj^ house surgeons Avho haA^e cheerfully helped him in the production 
of pliotograjihs, and lastly to Mr. Fa}’’ Maclure Avho first brought the idea of 
plaster slabs before him and Avho has since then nei'er failed to take a kindly 
and helpful interest in the dcA’clopment of the present methods. 
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REGENERATION OF THE INTERNAL SEMILUNAR CARTILAGE 

AFTER OPERATION. 

By A. GIBSON, Winnipeg. 

In an excellent monograph on internal derangement of the knee-joint^ there 
is related the history of a case in Avhich both semilunar cartilages were removed 
‘elsewhere’, the internal on Aug. 8, 1921, the external on April 5, 1922, yet 
“ on full exposure it was seen that both semilunar cartilages n^ere present. 
The internal was normal. . . . The fact that this patient had undergone opera- 
tions by the ‘classical’ routes upon both cartilages and a more complete exposure 
showed them both to be present is particularly instructive. The finding of 
a cartilage alleged to have been removed has probably befallen most of us, 
and this fact is a strong argument in favour of a complete exirosure.” Not 
necessarily ! 

On Oct. 8, 1928, J. W. 0., machinist, came under my care. On Hlay 30, 
1928, he was pulling down a big wrench Avith all his Aveight. His right knee 
came violently against a plate under his bench. From that time oiiAvard he 
complained of something slipping in the right knee-joint. On Aug. 10, 1928, 
he AA'as operated on ‘elscAvliere’ and had not been back at Avork since. On the 
morning of Oct. 8 the joint seemed to lock. 

On examination an oblique scar Avas present on the medial side of tiie 
right knee. There Avas considerable SAvelling of soft parts and considerable 
heat. Extension Avas possible to an angle of about 165°. Flexion Avas pos- 
sible to about 90°. Examination by means of the X rays shoAved no loose 
body in the joint. There Avas atrophy of the patella and of the adjoining 
part of the femur. 

On Oct. 23, 1928, a ‘complete exposure’ AA^as made by parapatellar 
incision. The internal semilunar cartilage Avas in position ; its posterior 
extremity Avas much thickened. The synoAual membrane of the joint Avas 
hypertemic. A considerable part of the internal semilunar cartilage Avas 
remoA^ed and Avas sent for microscopic examination. The report Avas as 
folloAA’s ; “ Specimen consists of dense fibrous tissue onl}^ — no cartilage cells." 
F/g. 225 shoAA'S a normal human meniscus, and Fig. 226 that of tins 
patient. With this finding in mind it aa'US decided to submit the matter 
to ex 2 ieriment. 

On May 8, 1929, tAvo dogs Avere operated on ; the knee-joint Avas opened 
and part of the internal semilunar cartilage remoAmd by the ‘classical’ route. 
The dogs Avere turned loose on a farm for the summer and shoAved no disability. 
On Oct. 4, 1929, one of them Avas brought in and sacrificed, and both knee- 
joints Avere examined. There Avas apparently complete restitution of the 
internal semilunar oA-er the area of operation (Figs. 227, 228). Microscopic 
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examination showed the specimen to consist of dense fibrous tissue only with 
no cartilage cells.* 

:\Iandl- has described three cases in which a ‘delicate structure’ replaced 




* This specimen was shown at the Orthopicdic Section, Britisli Medical Association, 

Winnipeg, in August, 1930. 
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the excised semilunar cartilage. In the patient and the dog mentioned 
above, the replacement was in no way delicate. It was if anything superior 
to the original. 




Fig. 228. — Dog. Regenerated meniscus, (x 400.) 


Lukjanov and Pokrovski® operated on 37 dogs, of wliicli 12 died post- 
operatively (!). They found that “ removal of the menisci, partial or complete, 
has resulted in regeneration of the cartilage. These differ from the normal 
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ones neitlier in form nor consistency ; they are only less glossy and movable. 
The newly formed semilunar cartilages arc functionally and statically of 
equal value with the ones removed.” 

It would seem, therefore, that wc have consistently underestimated the 
restorative power of the body in assuming that a semilunar cartilage when 
exeised is excised for good. Our patients generally ask us what degree of 
function they may expect after the operation of meniscotomy, to which we 
generallj' reply with confidence that full function may be looked for. The 
experimental findings mentioned above may furnish an anatomical as well 
as an empirical basis for the faith that is in us. 
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EXPOSURE OF THE KNEE-JOINT. 

By H. B. DEVINE, BIelbouhnb. 

The indications for operation on the knee-joint may be divided for practical 
purposes into two classes, according to whether a definite diagnosis may or 
may not be made : — 

1. First, those conditions where the lesion is localized and where it is 
possible to make a definite diagnosis, and the surgeon is reasonably certain 
that if he makes an exposure over the affected part of the joint, he will .be 
able to deal with the lesion. Such, for instance, is internal derangement of 
either of the menisci. Here, if the classical syndrome is present, there is 
very little possibility of a mistake in diagnosis and that an exploration will 
be unnecessary. The best surgery in this case is to disturb the main part 
of the joint as little as possible, for we know that the knee-joint has a small 
margin of error, both as regards operative trauma and sepsis. 

2. The second class includes all those conditions of the joint which give 
a S)mdrome like an internal derangement of a meniscus and which are mistaken 
for it — for example, loose bodies or nipped hypertrophic synovial fringes. 
In these patients a normal cartilage is often removed in the belief that it is 
diseased, because the surgeon is satisfied, on account of the inadequate 
exploration possible, that there is no other lesion. Similarly, if a loose body 
or a nipped synovial fringe is found, it is impossible to make sure that there 
are not others. A small injury to the crucial ligaments sometimes cannot 
be recognized through the limited exposure. For these reasons, and others 
that could be mentioned, the symptoms and disability of the patient 
recur. 

It is surgically more correct in these eases to treat the joint as one would 
the abdomen in indefinite abdominal conditions — that is, employ an opera- 
tion -which approaches in a simple way the middle of the joint, which brings 
the whole joint under vision without an unnecessarily big opening, which can 
be closed without using non-absorbable material, and which heals quickly 
enough to allow early movement. 

There are three recognized methods of e.xjjosing the knee-joint : Koclier s 
operation.^ Timbrell Fisher’s,- and the operation (after Hamilton RusselF 
and Sir Robert Jones^) in which the patellar tendon, the patella, and quadri- 
ceps tendon are split longitudinally. In all these operations the joint is 
approached through longitudinal incisions, which must divide joint structui'cs 
extensir'cl}' in order to give the necessary exposure of the transverse joint 
surface of the tibia. Anjmne who has seen the beautiful exposure of the 
joint that is obtained when operating on a fractured patella will appreciate 
that the natural approach to the knee-joint should be through a transverse 
incision. 
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The operation described below is based on an approach through a trans- 
verse incision by means of wliich the knee-joint may be explored and operated 
on in a manner comparable with explorations of the abdominal cardty — that 
is, by its means, perfect exposure, complete exploration, certain control of 
bleeding, and physiological closure may Ire obtained. 

TECHNIQUE OF THE OPERATION. 

The steps of the operation are as follows : — 

1. A curved incision, the middle of which is about half an inch below 
the lower margin of the patella, is made {Fig. 229). A flap of skin and fat 
is turned up and protected in the usual way. 



Fio. 229. — Incision for e.vposure of the Fja. 230. — Beginning of the longitudinal 

knee-joint. (coronal) .san'-eiit through the patella. 

2. With a butcher’s saw, starting in the quadriceps tendon about half 
an inch above the upper margin of the patella {Fig. 230), a cut is made in 
a direction which slopes backwards through the tendon of the quadriceps, 
the patella, and the patellar ligament, coming out of the latter on the posterior 
surface half an inch below the lower margin of the patella. The object is to 
separate the anterior half of the patella from the posterior portion without 
disturbing the cartilaginous surface, and to commence and complete the saw- 
cut so as to leave attached to each plane of the patella a strong piece of 
tendon by means of which the patellar segments subsequently may be united 
firmly with catgut sutures. 
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3. The assistant bends the knee ; the patellar fragments separate 
and the lateral expansions of the joint stretch tightly. The surgeon 
now puts a small hook under the lower margin of the upper fragment 
and turns its cartilaginous surface over {Fig. 231), and as the knee con- 
tinues to bend, he applies his 
knife in the direction of the 


vessels to the tightly stretched 
lateral expansions till he has ex- 
posed the joint sufficiently for 
his purpose. As a rule there is 
little bleeding. 

4. Manipulations maj’^ noAv be 
carried out with very little instru- 
mentation and certainly without 
any handling, because the joint is 
so accessible. All bleeding is 
stopped and the joint is left 
quite dr}”-. 












m 


Fio. 231. — Full exposure of the 
knee-joint. 


S ' A The assistant now e.x- 

.W ' I tends the leg. when it will be 

•« ‘ ■ f ' f found that the opening in the 

-5 f closes and the sliced 

" i .' I patellar fragments lie nicely 

. '■.■'!■ in apposition. The fragments 

then fixed together by 
suture, with catgut, of the 
obliquely sliced patella and 
quadriceps tendon. The syn- 
ovial membrane and the quad- 
Fjc. 232. — The patella sutured back into position. riccps expansion are cloScd 

separately (Fig. 232). 

Since it is not possible to guard against the occasional unexpected^ 
reactionary hannorrhage, which has dangerous potentialities as a cause ot 
post-operative complications, the use of a tourniquet in knee-joint operations 
should be regarded as dangerous. In the operation described there is no 




Fig. 232. — The patella sutured back into position. 
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need for a tourniquet, for not only is bleeding avoided by operating tlxrough 
a comparatively bloodless area, but since it is possible to see what is happen- 
ing, bleeding may be easily and eertainl)'' controlled by ordinary methods. 

The large patellar ran' surfaces make for 
a firm and early union, and in ten da 3 ’'S it is 
difficult, with an X-raj’’, to see the line of 
contact {Fig. 233). 

The exposure makes the joint so accessi- 
ble that manipulations can be carried out 
with the greatest precision and gentleness. 

It is our experience that it is an opei-a- 
tion which leaves nothing to chance ; and 
that, if the surgeon utilizes his skill and 
cunning, he can leave a joint which heals 
rapidlj" with little reaction and no adhesions, 
and allows earlj^ function. 

We could quote manj’’ instances where 
in doubtful cases of internal derangement Ave 
Avere tempted to do the limited ojjeration, 

AA’here aa'c should have hesitated to do the 
more formidable recognized e.xploratorj’' 
operations, and AA’here the operation described 
disclosed unexpected conditions such as a 
hidden loose body, a strong string-like adhe- 
sion associated Avith the crucial ligaments, 
unsuspected earh’’ tubercle, partial injuries to 

the attachments of the crucial ligaments, osteo-arthritic manifestations 
other lesions. 



Fig. 233. — Skiagram sJioH’ing 
union of patellar segments ten days 
after operation. 


and 
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CHOLECYSTITIS GLANDULARIS PROLIFERANS (CYSTICA). 

By E. S. J. king, 

STEWABT LECTUREK IN PATHOLOGY, UNIVERSITY OF JIELROURNE ; 

AND P. MacCALLUM, 

PROFESSOR OF PATHOLOGY. UNTVEBSITY OF MELnOURNE. 

Cholecystitis glandularis is a circumscribed or diffuse thickening of the wall 
of a chronically inflamed gall-bladder, characterized by excessive proliferation 
of and inr^asion of the wall b}'- epithelium, forming crypts, with dilatation of 
some of these erypts to form cysts. 

This condition has been described many times under several names : 
adenoma,®’^® polj'^p,®® cjistadenoma,^® adenomatous polyp, papilloma,®’ 
fibro-adenoma,“ fibromyoma,®® carcinoma,®^ cholesterol C3 ist,®’ prccancer- 
ous proliferation,®® and sometimes has been discussed without being regarded 
as of anj>^ special signiflcance.^® 

The routine examination of 400 gall-bladders removed at operation for 
cholecystitis or cholelithiasis demonstrated 38 organs (9’5 per cent) showing 
this type of change. Twenty-five Avell-marked specimens were chosen to form 
the basis of this paper. Since theji possessed certain characteristics in common, 
which distinguished them from other conditions, they were grouped together. 

Terminology. — - study of the various conditions wliich resemble those 
referred to here and which are described in the literature shows that thev 
all occur in association with chronic cholecj^stitis and manifest moiphological 
similarities. 

In 1922 Bodnar® described a diffuse form — the most characteristic feature 
being the presence of cysts of various sizes in the v'all of the gall-bladder, 
and he stjded the condition ‘ cholecj’^stitis cjistica’ in analog}^ with cystitis 
c^’^stica and ureteritis cj^stica. Although this is an excellent term and might 
be used to apply to manj^ of the examples, it does not embrace the cases 
where cj^stic change is not predominant. 

The term ‘ cholecystitis epithelialis heterotopica ’ suggested itself, but this 
covers too manji cases, since a large number of chronically inflamed gall- 
bladders show heterotopic proliferation of ejiithelium but not the character- 
istic macroscopic appearances. This term, also, is too unwieldj' for ordinarj'^ 
use. We would suggest that a better name is ‘cholecystitis glandularis pro- 
liferans’. Though an etymological hybrid might be considered undesirable, 
the term is suitable from everji point of view except that of the classicist, 
but we hai'e innumerable examples in medical literature as j^recedents for 
such a transgression. 

GENERAL CHARACTERISTICS. 

As stated, cholecystitis glandularis presents itself as a thickening in some 
portion or portions of the wall of the gall-bladder, this thickening being 
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honeycombed by epithelium-lined ducts. It may occur in any part, but we 
have observed it most frequently and cluvracteristically in the fundus of the 


organ. In the cases examined there 
has been evidence of chronic chole- 
cystitis in the wall awaj'' from as 
well as in the specially thickened 
tissue. This special tissue some- 
times is demarcated abruptly from 
the surrounding gall-bladder Avail, 



Tcrjtcneal Suffjte 


but in other cases it merges gradu- 
ally into the neighbouring parts. 



Fig. 234.— -Diagram illustrating 
some of the forms of cholecystitis 
glandularis which have been en- 
countered. For fuller details see 
Fiy. 235. 



Rarely the tissue may haA'c an 
apparent capsule. IMacroscopic cysts 
are not an invariable feature of the 



group under consideration. 

The Macroscopic Appearance. — 
ScA'cral appearances, all merging 
from one to another, inaj’- be 
obserA'ed. 

The thickening of the Avail may 
project into the cavity of the gall- 
bladder {Figs. 234 I, 235 I). This 


Fig, 235, — ^Diagram illustrating the various 
types of cholecystitis glandularis which have been 
encountered, I, Localized nodule projecting from 
Uie mucous surface ; 11, Localized nodule pro- 
jecting from the peritoneal surhaco ; III, Localized 
thickening of the wall causing a projection from 
both Burfaces ; lA^, Intermediate form between 
the localized and diffuse types ; A’^, Diffuse form ; 
A’'!, A'ariety with papillarj^ development.s on the 
mucous surface ; A'll, Localized nodule in the 
wall, apparently unconnected with the surface 
(adenoma). 
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projection is usually sessile, but rve have observed one example in which tlie 
base had a smaller diameter than the polyp, i.e., it was slightly pedunculated. 
The mass may become definitely pedunculated in a manner similar to the 
polypoid projections in the intestine. On gross section the tissue may be 
reddish, brown, greyish-white, or jmllorv in colour, and shows a number of 
opeir spaces. 

The projection may take place into the peritoneal cavity {Figs. 234 II, 
235 II). This is usually small and sessile. In one example the diameter of 
the base of attachment was equal to the diameter of the nodule. The peri- 
toneum which covers the nodule is intact. The mucous membrane may be 
ulcerated, but is usually intact. 

The thickening of the wall sometimes enlarges from the mucous as well 

as the peritoneal surface. This presents 



J 


Fig. 230. — Specimen showing a localized 
area < of cholecystitis glandularis at the 
fundus of the gall-blader. 


no special features, but combines those 
of the forms just described {Figs. 234 
III, 235 III).' 

These localized conditions merge 
into those in which a considerable 
portion of the wall is involved {Fig. 
235 IV). Since the thickening is usuall}’’ 
uniform, no projection is seen from the 
peritoneal surface, and the thickening 
appears to take place towards the 
lumen. 

The generalized forms of cholecyst- 
itis cystica {Figs. 2S4, 235 V) may 
inrmlve a considerable portion of the 
Avail of the gall-bladder. We have 
obserA^ed, in one case, as much as three- 
quarters of the Avail inAmh'^ed by this 
change. Rarely a papillary dev'^elop- 
ment into the cavity of the organ 
accompanies the changes in the Avail, 
and may be recognized by a charac- 
teristic shaggy appearance Avhen the 
projections are long, and a veh^ety 
form Avhen they are short. This variety 
is the one Avhich is most frequently 


regarded as carcinoma {Fig. 235 VI). 
Occasionally a nodule of tissue is seen Avhich does not possess an obvious 
connection Avith the lining epithelium {Figs. 234 VII, 235 ITI, 236, 237). 


These cases, Avhen not diagnosed as carcinoma, are referred to as adenoma. 
They are described as arising from ‘aberrant gland tissue’. The undesir- 


ability and fallacy of such opinion aauII be discussed. 

■The cysts AA'hich occur in these tissues are usually small, though readily 
apparent, but sometimes they become large and constitute the major jDortion 
of the lesion. They contain fluid laden Avith cholesterol and, rarely, cholesterol 


concretions. 
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Microscopic Changes.~On microscopic examination a large number of 
closely intermingled changes are encountered. The most obvious is the 

Epitheual Prolieeratiox.— This activity of the epithelium is shoAvn in 
two ways : (1) By downgrowth of the epithelium into the subjacent tissues ; 
(2) By proliferation in situ, with multiplication of the layers of cells. 

l" The downgrowth of the epithelium into the subjacent layers is the 
essential feature of the condition of cholecj’'stitis glandularis. The glandular 
crypts retain the tj-pical columnar epithelium Avith a definite basement mem- 
brane. There is no evidence of neoplasia ; all suggestion of disordered growth 
and invasion with destruction of the surrounding tissue is alisent. 



Fig. 237.— Section of the nodule in the fundus of the ” ' ’ - ’ • 236. 

The connection of tiie epitliolium of this nodule with that was shomi 

by .serial .sections. A, Peritoneal surface ; B, Fat : C, Ca ( x 3.) 

The glandular crypts pass through the muscular coat and finally reach 
the subperitoneal layer. The course followed by these crypts is often very 
tortuous, and these tortuous portions cut in section give the appearance of 
numerous ‘glands’ (Fig. 244). The tortuosity of these crypts in the 
deeper layers is of paramount importance, since it may be assumed readily 
that there is no connection betAveen the ‘ glands ’ observed in the deeper 
layers and the surface epithelium. 

The cystic spaces, AA'hich are found particularly in the submucous and 
subperitoneal coats, are lined by a single layer of columnar cells, but in the 
larger cysts these become cuboidal or even flattened. Adjacent cysts may 
coalesce to form larger cysts (Fig. 238). 
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2. Local proliferation of the epithelium results in the formation of two 



Fig. 238. — Section of a localized 
nodnlo which projected from tho peri- 
toneal surface of the gall-bladder. 
A, SIucous membrane ; B. Peritoneum. 
(X G.) 


or three layers. These are quite regular in 
their formation, however, both with regard 
to size, shape, and position, only a few 
mitotic figures being present and the base- 
ment membrane intact. Sometimes they 
approximate in appearance to squamous 
epithelium.^* 

These changes have been regarded as 
evidence of carcinomatous or, at least, pre- 
cancerous development. There is, at present, 
no evidence for this assumption. 

Metapi-.asia. — The alterations of the epi- 
thelium from tlie typical gall-bladder type 
to A'arieties resembling cells typical of other 
portions of the bowel make the examination 
of the sections of cholecystitis glandularis a 
fascinating study. The types of epithelium 
found are : (1) Columnar epithelium with or 
Avithout goblet cells — an epithelium of intes- 
tinal type ; (2) Mucous glands; (3) ‘Gastric’ 
glands. These structures shoAv tlie alteration 
of gall-bladder epithelium to A'arious other 


forms of alimentary canal epithelium. 
1 . Columnar Epithelium. — In 


many of the epitheiium-Jined crypts 
the epithelium is of a tall columnar 
character, Avith basal nuclei {Fig. 241). 
The regularity of the size and position 
of these nuclei is a characteristic 
feature of many of the sections. 

Goblet Cells. — The cells of the 
epithelium of the gall-bladder differ 
from those of the intestine in that all 
the cells produce mucin at the same 
time, but only in the form of small 
droplets. Thus in the normal gall- 
bladder goblet cells are infrequent. In 
the inflamed organ, hoAVCA^er, goblet 
cells occur in a large proportion of 
eases.** These are to be found in 
most of the examples of cholecystitis 
glandularis. 

2. Mucous Glands occur not un- 
commonly in chronic cholecystitis, 
haA'ing been found 185 times in 250 
consccutiA'e cases described by the 
Avriter elscAvhere.** They occur in the 



Fig. 239.— Portion of the tliickened wali of 
a gall - bladder, showing the epithelium - line 
crj'pts and the associated glands. ( X 30.) 
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feature of some sections {see Fig. 23S). Frequently the muscle fibres are 
found to encircle, almost completely, groups of ‘glands’. 

There can be little doubt that in many of the examples of chronic inflam- 
mation of the gall-bladder there is proliferation of the smooth muscle. The 
amount of muscle in the Avail of some of the thickened organs is much in 
excess of that found in the normal gall-bladder. 

It is probable, therefore, that some of the muscle found around the 
epithelial groups is ucav formation ; this opinion is expressed in the nomen- 
clature used by some Avriters ,®- 20 ‘adenomyoma’, etc. It might be suggested 
that the airangement of muscle 
around the glands is a response 
to function, i.e., neAV muscle is 
formed to gh-e rise to a ucav 
small ‘gall-bladder’ in the Avail 
of the organ {Fig. 245). On 
the other hand, the muscle 
lying around some of the larger 
groups probably arises from 
displacement of the existing 
muscle {Fig. 246). 

In some examples the 
proliferation of the epithelium 
occurs for the most jjart on 
the mucous membrane aspect 
of the muscular layer, and in 
others it occurs largely on the 
peritoneal aspect. This rela- 
tionship of the greater part of 
the proliferating epithelium to 
the muscular coat appears to 
be the circumstance deciding 
Avhether the nodule Avill project 
internally or outAvards into the 
peritoneal cavity. 

C 0 KX ECT I A^'E - TISSUE 
Changes. — The changes in the 
connectwe tissue (in chronic 
inflammation) may be con- 
sidered in tAvo groups ; (1) 

Those apparently associated 
AAith the epithelial proliferation ; (2) Independent changes. 

1. Sometimes collections of round cells are found near the surface in 
association Avith epithelium Avhich has become very similar to that of the 
boAvel. These seem to correspond to the solitary nodules of the boAvel {Fig. 
242). This is, of course, hypothesis, but the association Avith the epithelium 
mentioned and the absence of other cells of chronic inflammation in the 
lymphoid collection are the reasons for the assumption. , 

Around the epithelial cr\^pts the connectiA’e tissue may be of loose te.xture 
or definitely fibrous. 



Fig. 246.-— Portion of the nodule fshown in Fig. 23G. 
There is some atypical proliferation of the epithelium, but 
the glands are well differentiated. The arrangement of 
these glands suggests that they are coiled tubes cut in 
many places. This is proved by serial sections. ( x 85.) 
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2. The proliferation of connective tissue cells obser\-ecI in all chronic 
inflammatory conditions is found here, and may be extreme. On several 
occasions we have investigated gall-bladders, which we were convinced were 



Fig. 247. — Portion of tlte wall similar to tlint shown in Fiij. 240. Coiled tubules, 
cut in section, are present, principally of the mucous type, but also a few of the 
' gastric ’ variety. 



Fir. 248. — Photomicrograph showing the mode of formation of the glands 
as an outgrowth of a crypt. ( x 200.) 


of the cholecystitis glandularis type, but found only extreme fibrosis. Some 
of these, however, may be related, since in some cases evidence of the 
previous presence of glands is to be found in the occurrence of small spaces 
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sometimes still containing a few epithelial cells or of degenerating epithelial 
cells lying in the conneetive tissue. 

The excess development of fat is striking in some organs, either as fat 


prirely, or Avith a mixture of connectiv< 
into lymphoid tissue, which, hoAvever, 
is distinct from the lymphoid nodules 
referred to above. 

Any of these changes which occur 
in ordinary cases of chronic chole- 
cystitis may be found in the condition 
described here. 

Acute Inflammation. — When acute 
inflammation supervenes on chronic 
inflammation, the characteristic phe- 
nomena appear in the subepithelial 
tissues, and, depending on the degree 
of the stimulus and the time at which 
it Avas examined, hyperactivity and 
then destruction of the epithelium 
may be found. 

The inflammation spreads doAA'n 
the crypts, and similar changes occur 
here. The destruction of the deeper 
epithelium may be an explanation of 
not finding this in cases AA'here it AA'as 
expected. In tAA’O cases of small 
abscesses in the Avail of the gall- 


tissue. This tissue sometimes merges 



Fig. 249.— Higher-power view showing the 
stniotnro of the ‘ gastric ’ glands. ( x 3G0.) 


bladder, a fetv large epithelial cells 

Avere found, suggesting that the site of the abscess was originally an 



Relationship to Malignancy. — ^This 
is extremely difficult, and apparently 
for diametrically opposed opinions. 


epithelium-lined space. 

The relationship of the crj^pts to 
the peritoneum probably affords an 
explanation of the obserA'^ation that 
some patients Avith acute cholecj^st- 
itis haA^e a peritonitis early, Avhereas 
others do not do so — excluding for 
the moment other factors, such as 
the A-irulence of the organism, etc. 

Other Complications. — Obstruc- 
tion of the cystic duct by a peduncu- 
lated 'adenoma’ is described by the 
Mayos in Keen’s Surgery. A calculus 
in a cyst in the Avail of the gall- 
bladder may be mistaken for a calculus 
in the cavity of the gall-bladder, 
problem, as in all parts of the body, 
conA’incing arguments maj' be offered 
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led, at operation, to the provisional diagnosis of malignancy. Even micro- 
scopieally two cases were returned as carcinoma. The subsequent history 
shows that the patients have had no ill effects after a period of seven years, 
even though in one case the thickening in the wall, examined microscopic- 
ally, extended for 2 in. along that aspect of the wall which was in contact 
with the liver. 

As stated, the condition was found in 9-5 per cent of 400 gall-bladders 
examined, but this result cannot be accepted as an indication of the frequency 
of occurrence, since the cases were, unintentionally, picked. For example, 
in addition to material derived from hospital and our own practice, a number 
of the specimens were sent to the writers by colleagues (to whom they would 
express their grateful appreciation) who knew of the interest evinced by us 
in the subject, and other ‘less interesting’ material was not examined. 

In comparison with this, there are the figures of ‘innocent tumours’ 
observed by other writers : — 

Jlayo - - 107 examples of papilloma in 2538 gall-bladders {4-21 per cent) 

Irwin and McCarty” 85 ,, „ „ „ 2163 ,, (3-92 „ ) 

Abel9 - ' - 8 „ „ tumours in 288 „ (2-78 „ ) 

The difference between these and the figures of this paper is due in part 
to the ‘picking’ of cases described here, and also to the inclusion of examples 
showing a degree of development insufficient to give rise to a diagnosis of 
neoplasm. 

DISCUSSION. 

The importance of grouping the various forms of this condition together 
is shown b}’^ the many opinions — as expressed by the terminology — promul- 
gated regarding its nature. The hypotheses put forward are that it is : 
(1) Heterotopic tissue displaced in foetal life, i.e., a cell rest. (2) Neoplastic 
development — (a) malignant, (&) innocent. (3) A precancerous change. 

1. Heterotopic Tissue Displaced in Foetal Life.— The brilliant hypothesis 
of Cohnheim that masses of aberrant tissue resulted from the segregation of 
cells during foetal life and that tumours could arise from these has gained a 
firm hold on pathological opinion. HoAvever, careful examination of struc- 
tures apparently conforming ivith this suggestion demonstrates that all grada- 
tions may be found from the normal through minor alterations up to the 
fully developed lesion. This is shown particularly well in the epithelial pro- 
liferations in the wall of the gall-bladder.^"*’ In all cases multiple or serial 
sections show that the deeper ‘glands’ are continuous with the surface 
epithelium and apparently develop from it. 

2. Neoplastic Change. — 

«. The absence of the criteria of malignancy has been considered. 

b. Innocent growth (adenoma) may be excluded by the observations : 
(i) A definite etiological factor— the chronic inflammation— is to be observed 
in the surrounding connective tissue, (ii) There is no real encapsulation of 
the epithelial glands ; they definitely grow into the wall of the organ, though 
without destruction of tissue, (iii) The amount and degree of differentiation 
of the heterotopic tissue present does not occur usually in growths. 
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3. Precancerous Changes. — It cannot be denied tliat tlie epithelial prolifera- 
tion may, in late stages, give rise to malignant de%'^elopment. There seems no 
reason to suppose, however, that this would oecur more readily or more fre- 
quently in cholecystitis glandularis than in ordinary cholecystitis. There has 
been no suggestion of malignancy in any of the cases which we have observed. 

The exclusion of these various hypotheses necessitates their replacement 
by an alternative. The theory of metaplasia (heteromorphosis) is now on a 
well-established basis. Tissue of one type often changes to another related 
form, probably by de-differentiation of the cells at first, followed by rc-differ- 
entiation. Any related form of tissue may arise. The epithelium of the 
gall-bladder arises from that of the primitive alimentary canal, and may, 
given the suitable stimulus, return to a primitive form. When this differ- 
entiates once more, it may form, not typical gall-bladder epithelium, but, 
depending on the stimulus, epithelium resembling the cells and structures 
resembling those of the stomach, duodenum, or intestine. 

Proliferation of connective tissue as the result of chronic irritation is a 
well-recognized phenomenon, but epithelial proliferation in similar circum- 
stances, though sometimes more important, is often not appreciated. 

In several parts of the body, but particularly in the stomach, this epithe- 
lial proliferation associated with chronic inflammation has been interpreted 
as carcinoma or as precancerous, so that very high proportions of gastric 
ulcers were thought to be malignant. Critieal examination has shown this 
view to be inexact. 

The proliferative epithelial changes in the gall-bladder should be regarded 
as the reaetion of the epithelial cells to the chemical stimuli occurring in an 
inflamed gall-bladder. 


SUMMARY. 

1. A number of examples of diffuse or localized thickening of the wall 
of the gall-bladder which are honeycombed by epithelium-lined crypts and 
glands are described. 

2. Some of these cases conform with the condition described by Bodnar 
as ‘cholecystitis cystica’, but since others present the characteristic involve- 
ment of the Avail without cyst formation, the term ‘cholecystitis glandularis 
proliferans’ is applied. 

3. ScA^eral types, whieh depend on the site of the epithelial development, 
are described. 

4. The}^ develop as a result of epithelial proliferation Avith metaplastic 
change into A^arious types of alimentary canal glands. 

5. It is not malignant, and the diagnosis from malignancy is important, 
but easy Avhen the nature and characteristics of the condition are understood. 
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VISITS TO SURGICAL CLINICS 
AT HOME AND ABROAD. 


DR. MURK JANSEN AND HIS CLINIC AT LEIDEN. 

By ALAN H. TODD, 

ORTHOrASDIC SUUOEON, CROVDON* GENEKAE HOSPITAU 

Dr. Muric Jansen, the leading orthopaedic surgeon of Holland, is well known 
amongst British surgeons as a researcher, philosopher, and practical surgeon 
(jPfg. 253). He had the advantage (as every specialist should) of a very 
thoi'ough grounding in general principles ; after over four years’ post-graduate 
work as prosector of anatomy, and as an assistant in internal medicine and 
general surgery, he studied in Vienna and in Wiirzburg, and practised internal 
medicine and orthopaedics for some years in order to obtain a sound insight 
into the fundamental principles of pathology and diagnosis. The special 
study of orthopaedics attracted him, as he realized the scope that this 
specialty offered for original investigation ; and, as opportunity offered, he 
devoted himself entirely to orthopaedic work. About this time he was invited 
to become Lecturer in Orthopaedics at the ancient university of Leiden ; he 
took up his abode in that city, and has remained there ever since. He has 
a few beds in the University Hospital, Avhich is a large state-run institution 
to Avhich all persons have the right of admission ; and he has over sixty 
private beds in the Anna Kliniek voor Orthopaedic {F?g. 254), which is 
a private hospital for the treatment of paying jDatients. 

This beautiful little hospital, which will form a model, it is hoped, for 
all others in Holland, was opened on Nov. 11, 1929. It stands upon the 
outskirts of the city, in its own grounds, surrounded by an orchard and a 
garden, and is as perfect as a combination of sui’gical and architectural skill 
could make it. Apart from a few patients transferred from the University 
Hospital, who pay for extras only, all patients pay ; they are divided into 
five classes, paying from 2.50 to 10.50 guilders per day (12 g. = £1), and 
are housed in private rooms and small wards of two, three, or four beds. 
A very large, light operating-theatre (Fig. 253) and a plaster-room (Fig. 256) 
are provided, and the hospital has its own instrument-shop, which employs 
thirteen men, and produces all the splints and instruments needed by the 
patients. The nurses are state-registered, and receive a three-years’ training. 

Dr. Jansen has a very large hospital and private practice, patients coming 
to him, not only from all parts of Holland and Belgium, but also from more 
distant countries. Dr. Fransen, his partner, assists him in all his work, public 
and private, and sees all out-patients at the University Clinic ; he also 
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performs a number of operations! Dr. Jansen sees private patients daily at 
his liouse from 1 to 3 p.m., and his organization for dealing with a large 
number of patients is very interesting; the histories are prepared by his 
assistants, tlie patients are made ready for him to examine in a number of 
rooms and cubicles, a card-record of each case is placed in readiness on the 
door, and X-ray and other investigations are made on the spot as required. 

Numerous operations are performed ; at the Anna Kliniek alone, 1057 
operations have been carried out in the main operating-theatre during the 
past year and a half. The technique and instruments used are practically 



Fig. 253. — Dr. Murk Jansen. 

identical with those emploj’^ed in this country. The rubber gloves are dry- 
sterilized by the A'apour of paraform tablets, the various sizes of gloves being 
stored on metal trays in a cabinet somewhat resembling a microscope-slide 
cabinet ; the tablets are changed every three or four months, and I was told 
that there has never been the slightest anxiety about the sterility of the gloves 
prepared in this way. Forty-eight hours’ exposure is allowed for the steriliza- 
tion to take place. Alcohol is largely used for the sterilization of apparatus, 
and of the operator’s skin ; and Kirschner’s method, Avith a 7-5 per cent 
solution of tannic acid in alcohol, is exclush'ely used for the final cleansing 
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of the patient’s skin, following the usual treatment with soap, spirit, and 
ether ; the tannic acid method is stated to be superior to all others in its 
efficiency and freedom from production of dermatitis. 

Three operations were seen : — 

Operation 1. — Man, age 67. Bucket-handle tear of semilunar fibrocarti- 
lage ; no tourniquet used in this particular case because of cardiovascular 
degeneration. Rather long curvilinear horizontal incision ; gauze skin- 
guards ; dry gauze swabs ; fibrocartilage excised with a long, narrow, sharp- 
pointed Adams’ knife ; catgut ligatures and capsule-suture ; linen-thread in 
skin ; wire cradle back-splint for ten days, then active exercises. 

Dr. Jansen is a vigorous opponent of the indiscriminate use of massage, 
considering that far better results arc attained at far less cost by the ener- 
getic exercising of the patient’s muscles by active voluntary exertion. He 



Fig. 25i. — Kliniok voor Ortliopaedie, Leiclon. 


holds that massage and electrical treatment are often exploited unnecessarily, 
and are foisted somewhat unscrupulously on a gullible public ; he uses 
massage and electricitjq of course, where they are definitely indicated, but lie 
lays it down as a general principle that no method of treatment should ever 
be employed without a clear understanding of its mode of action and of its 
jiurpose, and without a clear indication for its use. He believes and teaches 
that failure to observe this principle is largely responsible for the absence of 
any striking recent advance in therapeutics. 

Operation 2. — Woman, age 51. Re-operation for hallux valgus, after 
unsuccessful operation elsewhere. Infiltration analgesia with about 25 c.c. 
of 0-5 per cent novocain solution. Base of proximal phalanx removed with 
very sharp and powerful bone-cutting shears. Triangular flap of capsule, 
V-shaped, pointing proximally, sutured well back on inner side of toe, to 
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maintain adduction afterwards ; abductor hallucis tendon then sutured to 
this, after transplantation, to overcome the rotation of the toe whieh is found 
always to oceur in these cases. 

br. Jansen said that he found the removal of a good-sized piece of the 
base of tlie proximal phalanx (the operation introduced into England by 
Davies-Colley, and known by his name) was in every way a most satisfactory 
proceeding. 

Operation 3. — Woman, age 27. Progressive muscular d 3 ^strophy. A 
standard Naughton Dunn stabilization, combined with a posterior bone-block, 
after the style of Willis Campbell, was performed. The special feature of 
this case was the method of dressing immediatelj’- after the operation ; gauze, 
about I in. of absorbent white cotton-wool, and an ordinary'- oj)en-wove 



Fia. 255. — The operating-theatre in Dr. Jansen’s eh’nie. 


bandage, were applied ; then a further laj'^er, at least IJ in. thick, of verj’’ 
good non-absorbent wool, and finalh’- a bandage of tubular stockinette applied 
exceeding!}’ tightlj’ ; the tourniquet Avas then remoA’ed. It was stated that 
this method entirelj’ preA’ented htematoma and post-operath’e pain, the foot 
being almost as firm as if it Avere encased fortliAA'ith in plaster-of-Paris. The 
foot Avas then placed in an ordinarj’ Avire cradle-splint, and plaster AA’ould 
be applied after the skin sutures had been remoA’'ed in about a fortnight’s 
time ; this plaster AA’ould be taken off after six Aveeks, and the patient 
AA'ould then be alloAA’ed to AA'alk on a second and final plaster, kept on 
for tAvo months. 

After the operating session, photographs and radiograms of a case of con- 
genital absence of the sacrum {‘asacria’) AA-ere shoA\-n. This rare deA'elopmental 



328 THE BRITISH JOURNAL OF SURGERY 

abnormality has been observed and described once before by Dr. Jansen. 
The buttocks are notably small, the anus deep, and the child, if male, sits 
on tlie scrotum. The radiogram sliows complete absence of the sacrum, 
and the presence of lumbar spina bifida ; the father also has spina bifida. 
The condition is attributed to smallness of the amniotic sac at an early 
stage, before the period of infolding. 

In the wards were shown a number of interesting orthopaedic cases. 
Amongst these was one of claw-hand, the result of progressive muscular 
dystrophy, in which arthrodesis of the proximal interphalangeal joint of the 
fourth finger had been performed in order to restore grip. For claw-toes 
it is Dr. Jansen’s practice, in suitable cases, to arthrodese the proximal 



Fig. 250. — The plaster room at Dr. Jansen’s Clinic. 


interphalangeal joint in order to allow the long flexors to flex the meta- 
tarsophalangeal joint ; without artlirodesis, the lumbricals and interossei 
hyperextend the toes at the basal joints in claw-foot. 

Dr. Jansen has wholly abandoned the use of remedial exercises in the 
treatment of scoliosis and kypho-lordosis, and has substituted for it the 
wearing of a simple appliance which may be called his ‘mental educator . 
(The strict translation of its Dutcli name is ‘straight reminder’, the instru- 
ment being intended to remind the patient to stand straight.) It consists 
of a light pelvis-band, to which is riveted an upright metal bar, exerting 
slight pressure by means of a pad upon the maximum convexity, and having 
a narrow leather strap around the neck. The patient is thus constantly 
reminded to make a corrective muscular effort, so as to avoid the pressure 
of the pad upon the convexity. It is found that after the educator has been 
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worn for a year or more, marked improvement occurs, and by this means 
the treatment of scoliosis and kyplio-lordosis is enormously simplified and 
cheapened, especially in the case of patients living at a considerable distance 
from the clinic. Apart from a plaster-bed for lateral recumbency employed 
by night for scoliosis, no corset or appliance of any kind is used other than 
the educator. Dr. Jansen teaches that anything that even marks the skin of 
the thorax or of the abdomen is bad. He considers that the improvement 
in posture and in the tone of the abdominal muscles produces a negative 
pressure in the upper part of the abdomen ; and this negative pressure 
(whose existence has been demonstrated by manometric readings taken with 
a colonic tube) causes engorgement of the liver and other vital organs with 
healthy blood. This accounts for the marked improvement in general health 
that is invariably observed as posture improves. 

Another interesting out-patient ease was that of a girl aged 10 years, 
having weak muscles, slight knock-knee, and genu recurvatum, who com- 
plained of a sensation as of something becoming caught between her femur 
and her patella. No foreign body or loose body was present, but a lateral 
radiogram showed flattening of the femoral condyle, and a sloping of the 
upper surface of the tibia backward and downward. The epiphysial ends 
both of the femur and of the tibia aiipeaied to have swung backward, the 
former upward and the latter downward, so that the joint-space had become 
naiTowed in front. Dr. Jansen explained that this led to the patella becoming 
unduly high, the fat-pads becoming prominent in front and liable to be 
nipped ; this explained the patient’s symptom. He has described this condi- 
tion as ‘patella alta spuria’, in contradistinction to ‘patella alta vera’, in 
which the patellar ligament is abnormally long.^ 

A number of other interesting cases were seen, some of which gave 
Dr. Jansen an opportunitjf of expounding, ver}' lucidly and convincingly, his 
well-known theory of the causation of a number of obscure de\'’elopmental 
abnormalities, such as achondroplasia, osteogenesis imperfecta, etc,^’ ® 

On Thursday, May 21, 1931, an interesting little ceremony was performed 
at the Anna Kliniek voor Orthopaedic. Dr. Jansen unveiled a bronze plaque 
of Sir Robert Jones which has been erected on the main staircase of the 
hospital, and delivered a short address, in which he described the great part 
played by Sir Robert Jones in the development of the science of orthopaedic 
surgery. Sir Robert Jones, who was supported by several other British 
orthopaidic surgeons, made a suitable reply. 
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Fiq. 202 . — Osteoid tissue, cellular tissue, and 
cartilage. Tho cells in this part are more ‘ active 
( X 80.) 


Fig. 203. — Anotlicr portion showing actively 
grotring cartilage. ( x 80.) 



Fjo. 2C4. — Fliotoinicrograph of a section showing cellular tissue merging into mucoid 
connective tissue. ( x 80.) 
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Pathological Exajiinatiox. — 

Macroscopic Appearance.— The specimen . consisted of the outer condyle 
of the femur and portion of the inner condyle, together with the tumour' which 
was growing from the medial aspect of the outer condyle. The growth 
measured li in. in diameter and about one-third of its mass projected from 
the surface of the bone. It was much softer than ordinary bone, small areas 
of mucoid change being present, and spicules of bone and calcified material 
were present throughout the growth. 

Microscopic Examination.— The groAvth showed all the characters of an' 
osteogenic sarcoma ; (1) Areas of cellular activity, the cells being for the 
most part of the spindle variety {Fig. 258). (2) Formation of osteoid tissue 

occurred in manj”^ areas {Fig. 259). (3) Calcification both of the osteoid 
tissue and of the ordinary tissue occurred {Fig. 260). (4) Ossification rvas 

present in some areas {Fig. 261). (5) Cartilage was present in some portions 
{Figs. 262, 263). (6) The spindle-cell tissue merged into typical mucoid 

tissue {Fig. 264). (7) In some areas man}’^ giant-cells were found. (8) In 
some areas the tissue was more vascular and many cells iirdistinguishable 
from cells of the bone-marrow (including myelocjdes) were present. 

Subsequent History. — The patient recovered rapidly from the operation, 
and bone union had occurred at the end of two months. Nine years later 
the patient is perfectly well — ^the local condition of the knee region is satis- 
factory, without sign of recurrence, and the lungs are clear. 

COMMENT. 

Though the great majority of primary tumours of bone are malignant, 
some intensely so, a few examples of benign growtlis have been recorded. 

The case described is of interest since no recurrence followed on even 
very local removal. The microscopic picture showed that the tumour was 
a typical example of an osteogenic sarcoma. Such a benign course suggests 
that the tumour might possibly show some distinct morphological differences 
from other osteogenic sarcomata. Careful examination of the sections showed 
that the cells were curiously uniform in size and shape and that giant cells 
present were of the foreign-body type. 

Even had this been noted nine years ago it is doubtful whether the bad 
prognosis then given would have been modified. It suggests, however, that 
such benign cases should be carefully examined for some such morphological 
peculiarity. Information is difficult to obtain concerning these tumours owing 
to their rarity, and only the careful examination of those which do arise will 
advance our knowledge. 

From the point of view of treatment, the question has often arisen : Is 
it not desirable to treat most sarcomata conservativety by, at least, amputa- 
tion close to the lesion ? Extensive operations occasionally are followed by 
a cure — but do not these tumours belong to the variety described here ? We 
know that extensive operations in malignant cases will not cure the condition 
owing to the presence of metastases in the lungs. On the other hand, the 
less radical methods of treatment will save unnecessary mutilation in the 
comparatively benign cases. 

22 A 
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EXCISION OF SUBCLAVIAN ANEURYSM ASSOCIATED 
WITH CERVICAL RIB. 


By AVILLIAai BILLINGTON, 

rilOl'IiSfOU OF SUHOKUY, USIVKIISITV OF mUMINfiltAM. 

Definite aneurysm of the third stage of the subclavian artery associated 
■with cervical rib is a very rare condition, and excision of such an aneurysm 
with relief of symptoms must be almost unique. 

History. — The jiaticnt was a single woman, 42 years of age, who had 
enjoyed good health until the onset of her jiresent symptoms. For several 
years she had complained of pains in the back and under tiic left shoulder, for 
Avhich no clear explanation was found. In iVIajq 19.30, her doctor discovered 
a definite pulsating lump above the left clavicle, and she then complained of 
pain in her left arm, and it ivas noticed that there was a difference in the 
timing of the radial pulses. A month later the radial jmlsc on the left side 
had disappeared, the arm felt cold, and the jiain in it had become severe. 



Fio, 2G6. — Fully clevolopod right corvicnl rib ; loft cervical rib (inclicatod by arrow) inconiiiloto. 


On Admission. — In November, 1930, the patient was admitted into my 
wards at the Queen’s Hospital. She was a ])oorly-nourished woman, but was 
organically sound. She stated that in May, 1930, her left arm started to 
ache and the pain had gradually become worse. It had also extended to 
the shoulder and the left side of the neck. The pain increased when she was 
at work and especially so when she lifted heavy weights, such as a jiail of 
Avater. She had no pain at night, or when the arm was at rest. The fingers 
of the left hand felt cold and numb, and sometimes they went quite ivhite. 

On FjXamination. — A sivclling could be felt above the left clavicle. It 
was elongated, about in. in length, and at its centre about the size of a 
walnut. No pulsation could be felt in it. The swelling could be moved up 
and doAvn, but only slightly from side to side. When the shoulder was raised 
the SAvelling slijiped under the clavicle, and part of it could be felt beneat i 
the pectoralis major and internal to the coracoid process. There v'as no 
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evidence of median or ulnar paralysis. The radial pulse could not be felt, 
and the tips of the fingers were cold. No weakness of the arm existed. A 
Wassermann test was negative. 

X-ray Report. — Dr. J. Brailsford took an X-ray photograph and reported 
upon it as follows ; “ The radiograph shows a fully developed right cervical 
rib. The left cer\-ical rib is incomplete; its anterior extremity has formed 
a symphysis with the first rib on a plane with the clavicle, indicated by an 
arrow {Pig. 265). The swelling in the soft tissues is in this area ”. 

Operation. — curved incision about 4 in. long was made parallel with 
and a little above the clavicle in its outer part, and extending vertically 
upwards at its inner end over the posterior margin of the sternomastoid 
muscle. The lump was readily exposed and found to be an aneurysm of the 
subclavian artery. It commenced at the outer edge of the scalenus anticus, 
where the artery was at a much higher level than is normal, making the 
long axis of the aneurysm almost vertical. There was no pulsation in the 
sac. The lowest trunk of the brachial plexus rvas adherent to the outside 
of the sac, and moved with it. The vessel at cither end of the aneurysm 
was tied with a double catgut ligature, and the aneurysm was excised. As 
the cervical rib did not appear to 


be interfering with the nerves of 
the brachial plexus, it was not 
disturbed. 

Report on the Aneurysm (Dr. 
Neale, Pathologist to the Queen’s 
Hospital). — “ The portion of the 
artery removed is approximately 
2|- in. in length and shows a fusi- 
form dilatation reaching a maximum 
diameter of in. At the place of 
maximum dilatation the external 



Fio. 2G0. — ^The aneurysm. 


surface of the arterj'^ feels thin, and foci of haemorrhage are seen in the adven- 
titial tissue. The lumen is largely occupied by a laminated thrombus forma- 
tion through which, however, a minute channel is detectable. {Fig. 266.) 

“ Jlicroscopically, the muscular coat shows a slight degree of fibrotie 
change without evidence of inflammation. The Internal elastic lamina at one 


place is duplicated and fragmented, and at this site thrombosis has occurred, 
showing as a laminated deposition of fibrin — the deeper layers of which show 
fairly advanced organization and canalization. There is no primary disease 
in the intimal layer of the artery. The findings are consistent with traumatic 
injury to the artery.” 


Subsequent Progress. — ^The patient made an uneventful recovery, and 
all pain in the shoulder and arm disappeared. The pain was apparently 
caused by pressure upon the lowest trunk of the brachial plexus by the sac 
of the aneurysm, especially when the latter was pulled upon by lowering of 
the shoulder. 
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A CASE OF SUPPURATIVE PYLEPHLEBITIS SECONDARY TO 
CARCINOMA AT THE DUODENAL BILIARY PAPILLA. 

By J. COSBIE ROSS, 

RESIDENT SURGICAL OFFICER, LIVERPOOL ROYAL INFIRMARY ; 

AND T. B. DAVIE, 

JUNIOR LECTURER IN PATHOLOGY, UNIVERSITY OF LIVERPOOL. 

The condition of suppurative pylephlebitis with generalized abseess formation 
throughout the liver, resulting from the obstruetion to the opening. of the 
ampulla of Vater bji a careinoma at this orifice, is of sufiicient rarity in our 
opinion to warrant the publication of the following ease ; — 

History. — The patient, a male of 51 5 "ears, had been investigated in 
hosirital for two transient attacks of jaundice, each lasting a week, with a 
six-month period of freedom from sj'mptoms between attaeks. During the 
attacks there Avas slight aching pain in the right upper quadrant of the 
abdomen, and investigation shoived enlargement of the liver, the anterior 
edge reaching doivn nearly to the umbilieus. The liver was smooth, rather 
soft, and not tender. Examination by Graham’s method showed failure of 
the gall-bladder to fill ivith dye, and Amn den Bergh’s test Avas strongly 
suggesthm of obstructiA'^e jaundice. HoAA’eA^er, the relatiA’e absence of pain 
and the success of medical methods in clearing up the jaundice led to the 
diagnosis of catarrhal jaundice, and he AA'as discharged from hospital. One 
month later he Avas re-admitted suffering from seA^ere eolick}’^ pain of sudden 
onset in the upper abdomen, intense jaundiee, feA^er, and AA’ith a histor}' of 
a rigor on the day prcAdous to admission. 

On Admission. — Intense jaundice, temperature 102-6°, pulse 100 ; Ih^er 
enlarged to beloAv the umbilicus, slightly tender — more so OA^er gall-bladder 
area — smooth, and someAvhat soft. Gall-bladder not palpable. E 2 iigastric and 
right hypochrondriac tenderness and rigidity. Blood : Avhite-cell count 22,000 
per c.mm., mostlji poljmiorjihonuclears. Another rigor occurred shortly after 
admission to hospital. A diagnosis of suppuratiAm cholangitis Avas made, 
obstruction to the common bile-duct by calculus being considered jirofi^ble, 
and drainage of the gall-bladder aa'bs decided ujion. 

Operation. — T hrough a right-sided paramedian incision, centring at the 
umbilicus, the gall-bladder Avas exposed. This auscus Avas found to be 
markedly distended and thin-Avalled, and concealed to palpation by the 
enlargement of the liAmr. The liver Avas smooth and intensely and cA’^enly 
jaundiced, and no abscesses Avere Ausible. No calculus Avas palpable in the 
gall-bladder, nor in the cystic and common bile-ducts. The jiancreas felt 
firm but not malignant. Continuous Avith the head of the jiancreas Avas felt 
a rounded firm mass ajiparentlAi indenting the second part of the duodenum 
or jirotruding into its lumen. IiiA'estigations Avere hurried because of the 
jirecarious state of the patient under the ansesthetie. After packing off the 
peritoneal caAuty, a large tube was inserted into the gall-bladder and much 
foul-smelling jius mixed Avith ‘Avhite bile’ Avas eAmcuated. The abdomen Ai’as 
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closed, leaving a drainage tube in the right kidnej- l^oueh in addition to the 
cholecystostomy tube. 

Post-operative History. — ^Bile commenced to flow from the chole- 
c3^stostomy tube a feiv hours after the operation, and continued to do so up 
to the time of his death five days later. Although the patient felt relieved 
and his jaundice Avas considerably diminished, his general condition became 
steadily Avorse. Auricular fibrillation supervened tivo daj^s later and AA^as 
only AATth difficulty controlled by digitalis. Urajmia-like symptoms folloAA^ed, 
his "blood N.P.N. being 120 mgrm. per cent ; and death occurred five days 
after the operation, being preceded by muscular tAvitchings, anuria, and coma. 

Autopsy. — At the post-mortem examination the enlarged, intensely 
jaundiced liver Avas found to Aveigh 71 oz. Scattered OA'-er the surface AA^ere 
numerous small AA-hitish areas, especiall3f noticeable along the anterior edge. 
These resembled multiple malignant 
metastases, but proA^ed to be the 
larger of A’’er 3 '^ numerous abscesses 
present AA'ithin the organ, as Avell as 
on its surface. ]\Iicroscopicall 3 '- the 
abscess formation AA'as associated Avith 
the portal tract. In this region the 
bile-ducts, AAdiere not invoh'-ed in the 
abscesses, AA'ere dilated, and some 
contained pus. The portal A^eins AA'ere 
ncA'er A'isible, being almost certainly 
the centres from AA'hich the abscesses 
had spread, i.e., the appearances sug- 
gest that the lesion aa'us a p 3 dephleb- 
itis rather than a pure suppurative 
cholangitis {see below). The duodenum 
AA'as opened in situ, and the mass 
AA'hich at the operation had appeared 
to be indenting the duodenum at the 
site of the head of the pancreas AA'as 
found to be a firm papilliferous groAA'th springing from the site of the 
biliary papilla {Fig. 267). It measured in. in tlie line of the lumen of 
tlie gut, and 1 in. across, and projected f in. into the lumen from a broad 
pedicle. The orifice of the ampulla of Vater aa'us completel 3 ' obliterated. 
Histologicall 3 ' the tumour proved to be a columnar-celled carcinoma AA'ith a 
papilliferous surface, arising from the intestinal mucosa lining the biliary 
papilla. 

Inflammation Avithin the gall-bladder had subsided considerably folloAving 
the cholec3'Stostomy, and the Avhole operation area Avas free from gross infec- 
tion. The common bile-duct Avas only moderately dilated, shoAved inflam- 
mator3' congestion onl3', and did not contain pus ; nor AA'as there aiw obA'ious 
suppuration AA-ithin the portal A'ein. 

The kidne3's shoAA'ed a moderate degree of chronic fibrosis and of jaundice 
pigmentation. The lungs AA’ere affected b3' a patclu' h3']Aostatic pneumonia 
and marked oedema, the oedema fluid being bile-stained. Tlie pancreas, 



Fig. 267. — Pliotograph of the gron’tli 
in diiu. ( X |.) 
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though firm and somewhat fibrotic, showed no malignant cliange or involve- 
ment ; and the enlarged lymphatic glands found around its head showed 
acute inflammatory changes only. 

COMMENT. 

On the pathological side, the nature of the grovdh and the intrahepatic 
suppuration are of interest. The relatively large size of the lesion in this 
case, and the absence of involvement of the pancreas, rule out true Vaterian 
carcinoma, as also carcinoma of the duct of Wirsung and of the common 
bile-duct. 

The appearance of the pylephlebitis within the liver without obvious 
suppuration in the extrahepatic portion of portal vein, though uncommon, 
is well recognized. In cases of this nature it is suggested that the primary 
lesion is an infective cholangitis and that abscesses form outside the ducts, 
possibly in the lymphatics. From these, suppuration spreads to the branches 
of the portal vein, whence a pylephlebitis follows with diffuse suppuration 
of the portal spaces in the liver. 

Clinically the case presents several points of interest. The transient 
nature of the two earlier attacks of jaundice is contrary to much of the 
teaching in connection with malignant growths of or near the bile-passages. 
Rolleston,^ however, in 1905 drew attention to this point, and stressed the 
fact that, while growths of the intestinal mucosa covering the biliary papilla 
were not common, they were particularly prone to produce an ascending 
infective cholangitis with intrahepatic suppuration. This resulted from, inter 
alia, the obstruction to the bile outflow, which in its turn was liable to 
intermissions following ulceration and necrosis of the growth. More recently 
Carnot (192S), quoted by Barron, ^ has similarly stressed the intermittent 
nature of the jaundice in tumours of the papilla of Vater. The importance 
of these considerations is obvious, as a recognition of this cause of inter- 
mittent jaundice is essential to the diagnostician who would assign a cause 
to a transient attack of jaundice occurring in elderly patients. 

Other factors in this case which helped to cloud the diagnosis were the 
absence of any historj’' suggestive of cholelithiasis, the failure to palpate tlie 
gall-bladder enlargement, and the absence of evidence of involvement of 
the pancreas. All these observations were in favour of a diagnosis of catar- 
rhal jaundice ; and probably the only factor against this diagnosis was the 
age of the patient. 

The clinical course and operative and post-mortem findings in our case 
agree very closely vutli the observations of Cohen and Colp® (8 cases, 1927) 
and Wald'* (6 cases, 1924). The former of these authors, however, found 
that when infection of the tumour area occurred acute pancreatitis commonly 
ensued ; and both authors emphasize the frequent occurrence of intestinal 
hffimori'hages. Neither of these conditions appeared in our case. 

In conclusion we submit that a consideration of this case illustrates the 
following important points : — 

1. It is wise to avoid the diagnosis of catarrhal jaundice in middle-aged 
or elderly patients. 



BABE OB OBSGUBE CASES 


339 


2. Carcinoma of the duodenal mucosa covering the biliary papilla pro- 
duces jaundice which is frequently characterized by its remissions. 

3. While suppurative cholangitis is a frequent complication of these 
tumours, and cholannic intestinal hjcmorrhages are not uncommon, a rarer 
sequel is an intrahepatic suppurative pylephlebitis. 

SUMMARY. 

A case of carcinoma of the duodenal mucosa of the biliary papilla is 
reported. 

The difficulties of the diagnosis of this condition are explained, and the 
importance of the feature of intermittent jaundice in elderly jiatients is 
stressed. 

We are indebted to Dr. Bigland and to j\Ir. Hugh Reid for permission to 
publish this case. 
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A FIBROMYOMA OF THE STOMACH WEIGHING OVER 2 LB. 

Bv A. J- BLAXLAND, Norwich. 

Apart from its size, this tumour is of interest in that clinically it did not 
appear to be connected with the stomach, and it caused no obvious symptoms 
until necrosis developed in a portion of it. 

History. — The patient, a man of 60, sent to me by Dr. Ga3mor, of 
Wjmiondham, was known to have had a large swelling in the abdomen for 
at least two j^ears. He had had some dj-^spepsia on and off for manj’’ ^’•ears. 
On Dec. 10, 1930, he developed abdominal pain and pju'exia. 

Ox Examixatiox. — ^Abdominal examination revealed a solid, semi-elastic, 
tender, rounded swelling, about the size of the head of a j'ear-old child. Its 
centre was 2 in. to the right of the umbilicus and 1 in. below it. It was 
almost immobile. 

Operatiox (Dec. 19). — Ceeliotom}'- Avas performed. The tumour Avas 
found to lie in the lesser sac. The transverse mesocolon Avas adherent over 
an area on its loAver aspect, Avhere the Avail of the tumour had become 
gangrenous (and a little stinking pus escaped on undoing these adhesions). 
Apart from this the tumour lay free in the lesser sac, except Avhere it Avas 
attached OA'er a AA’idth of 2 in. to the posterior Avail of the stomach. An 
elliptical incision through the stomach Avail around tliis attaclunent completed 
the removal of the tumour. Except for some suppuration in the loAver end 
of the Avound the patient made an uneventful recoA-erAx 
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Pathology. — The tumour is now in tire Museum of the Royal College 
of Surgeons. Sir Arthur Keith informs me that it is the largest specimen 
of its kind in the Museum. It weighs 2 lb. G oz., and is 7 in. across in its 
longest diameter. 

Microscopic section confirms the naked-eye diagnosis of fibromyoma. The 
tumour was solid except for a small cavity in its centre, which communicated 



Fig. 2G8. — Draiving of vertical section through the tumour, shoving cavity in centre 
of growth. The arrow points to the attachment of the tumour to the posterior wall of 
the stomach, and shows the mucous membrane dipping down into the growth. The dark 
portion of the left-hand side of the growth is an area of necrosis, (x ^.) 


with the lumen of the stomach by an orifice | in. in diameter ; and the 
mucous membrane of the stomach can be seen dipping down into this orifice 
{Fig. 268). In relation to the stomach wall the fibromyoma was entirely 
subperitoneal. The dipping in of the mucous membrane suggests that at an 
early stage of its growth the tumour w'as partly submucous and protruded 
into the lumen of the stomach. 
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REVIEWS AND NOTICES OF BOOKS. 


Nasenplastik tind sonstige Gesiektsplastik, nebst einem Anhaiig iiber Maramaplastik 
und ©inige weitere Operationen aus dem Gebtete der ausseren Korperplastik. 
By Prof. Dr. J. Joseph (Berlin). Imperial 8vo. Pp. 843 + xxxi, with 1718 illustrations, 
many in colour. 1931. Leipzig: Johann Barth and Curt Kabitzsch. RM. 242. 

This monumental work is notable for its size, completeness, and the number and 
beauty of its illustrations. It begins with eighty photographic illustrations of the 
tj’pical forms of defect in the nose, face, and breast, the treatment of which forms 
the bulk of the volume. A short chapter on the anatomy of the face is followed by 
a critical analysis of the face profile, giving angles and measurements which represent 
normal and abnormal variations. The profile of the nose is made up of three parts : 
the upper by the nasal bones, the middle bj"^ the septum and main nasal cartilages, 
and the lower by the nasal tip. Any one of these three parts may be altered by 
injury or disease in the direction of failure or excess, and fortj’--one outline drawings 
are given of the possible variations in the profile of the nose. A short section on 
biological principles of the sundval and groirth of transplants, both skin and hone, 
is followed by the most important part of the book dealing with the fundamental 
principles of plastic surgery. 

In the majority of the operations ana:sthesia is obtained by the use of local 
infiltration by a 1 to 2 per cent solution of novocain combined with adrenalin, but 
general inhalation anaesthesia is used for children and nervous adults. As regards 
apparatus and instruments, the technique is remarkably simple and unencumbered 
with special tools. There are, of course, specially shaped saws and raspatories for 
intranasal use, but for the taking of bone-grafts for the face a simple boM' saw 
or a Gigli saw is used. 

One of the most interesting chapters is that which describes the re-shaping of 
large or ugly noses, and this part lends itself especially well to the most intriguing 
illustrations of how ugly people are made beautiful. The large humped nose is 
reduced by subcutaneous and submucous resection of either the bridge or the nasal 
walls. Deformities of the alas and the tip of the nose are corrected by excision of 
or addition to the cartilage of these .structures. Loss of the whole or part of the 
nose is by far the most important problem of nasal plastic surgery. A full historical 
account is given of this subject with a short reiuew of the various methods ivliich 
have been used up to the present day. We think that in this and in subsequent 
sections the methods of tube-flap which the work of Gillies has made so familiar 
to us are not recognized as fullj' as thej' deserve. For the most part the methods 
advocated are those of the pedicle flap from the arm, which is recommended chiefly 
for women and in cases in civil practice ; and the pedicle flap from the forehead, 
which is more suitable for men and for war surger 3 '. 

It is quite impossible to do justice to a work of this size in a short review, and 
one can therefore onty touch upon one or two outstanding points. In the recon- 
struction of total loss of the nose, there are three main structures to be proidded ; 
the septum is provided by a free graft from the tibial crest, which is first implanted 
into the lip and then raised into position ; the lining of the nose is proidded bj" 
cheek-flaps ; and the outer skin bj’ the classical flap from the forehead. In cutting 
the tibial ^aft a bow saw is used, and it is remarkable how ver\' little in the waj' 
of special instruments is recommended. 

The remainder of the work deals with the plastic operations for damaged cj'c- 
lids, lips, and cheeks, the operation for facial paralj'sis, the reconstruction of the 
jaws, the external ears, and the raising and reducing of hj'pertrophied pendulous 
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breasts. In facial paralysis, the usual nerve anastomosis ojicrations are described, 
but also some ingenious plastic devices for supplementing the facial muscles by slips 
taken from the temporal and masseter muscles. In the reconstruction of the 
proximal part of the lower jaw, one of the metatarsal bones is used, making use of 
the head of the latter as the condyle of the jaw. To make good the loss of the 
external ear, a model is made of thin ivory, perforated with many' holes. This is 
implanted in suitably placed skin-fiaps which arc finally’ swung into position. 

The completeness of this work on plastic surgery’, and the great wealth of illus- 
trations make it an invaluable book of reference, and afford a wonderful testimony 
to the industry’ of its author and the high standard of its publisher. 


Collected Papers 1904-1929. By Edwin Bunn, AI.D. (New York). Largo Svo. Pp. 

827 -f xii, with 252 illustrations. 19,31. Neiv York: Paul B. Hoeber Inc. $7.50. 

Peehaps the most remarkable feature of this book is the diversity’ of subjects which 
the author has studied during the period under review, such as the causes of gall- 
stones, the pegging of fractures, the removal of a foreign body’ from the bronchus, 
and a long study’ of urinary' diseases. The majority' of the subjects are treated in 
a masterly' manner. It is notable that there is perhaps an element of closer personal 
contact with the literature in the earlier papers than in some of the later ones. In 
general it may’ be said that there is evidence of a greater cxjienditure of time on the 
part of the author in the earlier papers than he has found possible to give to the 
later ones. For instance, the chapter on diverticula of the intestine (lOOI) is 
informative, well constructed, and deals with all aspects of the subject. Many’ of 
the author’s own experiments are recounted. By’ comparison the paper on chronic 
tubercular kidney’ (1921) is rather more in the nature of an article in a text-book. 
One advantage of the book is that the bibliography fdls the gap so often missing 
in more recent articles on surgical subjects. The chapter on the significance of 
diarrhoea following abdominal operations (1923) calls attention to a subject of 
clinical interest and value. Although well known and taught to students many 
years before the author’s first observations of it, it is none the less profitable to 
read. The consideration of intrahepatic cholelithiasis in another chapter is well 
conceived. 

One great value in any collection of papers is that the progress of any particular 
subject in the author’s mind will frequently’ reveal its jjosition in the profession as 
a whole, especially when the papers have been read in the opening of discussions at 
societies. Such papers as those on cry’oscopy’ and on renal tests in general should 
perhaps have been referred to and correlated with the author’s more mature experi- 
ence in the 1928 paper. Had he given us from the many' thousands of tests which 
he has performed his definite conclusions as to whether the nitrogenous excretion 
goes hand in hand with the excretion of dy’es he would have greatly’ added to our 
knowledge and enabled us to retain the essential tests and discard the others. He 
writes, “ The student of functional tests, however, appreciates the dangers which 
he is facing, whereas prior to these tests there was failure to realize how thin the 
ice was.” The animal experiments on renal function (1912) are particularly 
esting, and technically the author’s method of catheterizing both ureters in a child 
at the same time by employ’ing a single catheterizing cystoscope and two whalebone 
guides is ingenious. One would like to have his experience of the method since the 
date of publication (1911), for, as so often happens, it may be impossible to pass 
even a small cystoscope when there is a catheter already present in the urethra. 

There is, as may often happen in a collection of papers, a large amount ot 
repetition^ — for instance, 167 pages are devoted to tumours of the urinary bladder. 
In these an illustration of the use of a rubber hot-water bottle as part of the drainage 
system is repeated on pages 364, 382, and 462, and diagrams of currents used tor 
coagulation and illustrations of the technique of removing growths of the bladder 
are often repeated. Were it possible, in a future edition, to replace these ehapters 
by’ one arranged in chronological order quoting the articles and setting forth the 
author's views at different periods of his experience, repetition would be replace 
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by brevity and erudition. The author’s enthusiasm for surgery is evidently not 
v^ning, judging from the manner in -which in 1926-8 he sets forth the development 
and progress of the surgery of the spleen and associated blood diseases. 

Throughout the work the illustrations are clear and well reproduced. The 
patient applying a hot-air douche for sciatica appears to be turning it array — 
perhaps because it was too hot ! The tj'pography is clear, the style often forc- 
ible and always lucid, misprints are few, but the inde.v is insuHicient. There is 
a whole chapter dealing with lime deposits in the kidneys, yet the words ‘lime’, 
‘chalk’, or ‘stone’ are not mentioned in the index. This collection of papers as 
a rvhole is excellent and well repays perusal. 


Minor Surgery and Bandaging for the tTse of House Surgeons, Dressers and 
Junior Practitioners. By Gwv'nxe Wh-wams, jM.S., F.R.C.S., Surgeon, University 
College Hospital. Twentieth edition. Crown edition. Pp. 445 -f viii, with 262 illus- 
trations. 1930. London : J. & A. Churchill. lOs. Cd. net. 

When a book has reached a twentieth edition it is quite superfluous to extol its 
merits, which in this case have been appreciated more and more since its first appear- 
ance in 1861. On the other hand, one feels more justified in making criticisms with 
the hope that the character and usefulness of the work may be still further improved. 
Our first criticism is to express surprise at the original authority of the book having 
been suppressed. Surelj’- a book which was planned and WTitten by Christopher 
Heath should still show his name somewhere on the title-page ? 

The present edition has been revised throughout, particularly in the chapters 
about the treatment of fractures and the administration of anaesthetics. The 
descriptive matter on the treatment of fractures is clear and sound, but for an 
up-to-date book we think more care should have been taken with illustrations. 
For example. Fig. 181 is not Hey Groves’s, but Borchgrevink’s, humerus splint, 
and is probably quite obsolete. Fig. 209, showng the suspension treatment of frac- 
tured femur in a child, depicts each leg fixed to a back splint and the trvo back 
splints fixed to each other. Surely the effect of suspension will be much more 
efficient if no splints are used ? Skeletal traction can be applied b 3 '^ manj’’ methods, 
but whj' choose the least simple and efficient of these (Figs. 215 and 216) in depicting 
long screws driven into the bones, rather than the transfixion pin or the taut -ndre ? 
Of all the Thomas splints, those for the hip and the knee figured in Figs. 237 and 
241 are almost obsolete, but the walking caliper splint is not mentioned. In the 
section on ansesthetics, we think that undue space is given to chloroform and to the 
Vernon Harcourt apparatus. All these points are, horvever, onlj’’ minor matters, 
and we have no doubt that the book -will continue to be the vadc mccimi of the 
present and future generations of dressers and house surgeons. 


Surgery ; its Principles and Practice. For Students and Practitioners. By 
Astley P. C. Ashhurst, A.B., iM.D., F.A.C.S., Professor of Clinical Surgerj' in the 
University of Pennsylvania. Fourth edition, thoroughly revised. Large 8vo. Pp. 
1189 4- xii, with 1063 illustrations and 15 coloured plates. 1931. London : Henry 
Kimpton. 45s. net. 

Tins netv edition of the well-known American text-book follows closelj" on the 
third edition which was reviewed scarcelj’^ three j'ears ago in these pages. It maj" 
be compared with the new Rose and Carless, which it resembles closely except that 
it is somewhat less bulkj^— 1100 pages as against 1500. The text is clear, concise, 
and dogmatic. The illustrations are photographic and for the most part original. 
Among re-uTitten matter there are interesting seetions on myelomata, injection of 
varicose veins, thrombo-angiitis obliterans, .spinal anaesthesia, diathermy, lij'per- 
thjToidism, etc. The information is therefore quite recent and sound. The chapters 
on orthopredic surgery are especially full. It is deservedly one of the most popular 
text-books for American students. 
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Thomson and Miles’ Manual of Surgery. By AnEXANnEn JIiles, M.D., LL.D., F.R.C.S. 

(Ed.), Consulting Surgeon, Royal Infirmary, Edinburgh ; and D. P. D. Wilkie, M.D., 

F.R.C.S. (Ed. and Eng.), Professor of Surgery, University of Edinburgh. Vol. I. 

General Surgery. Eighth edition. Crown 8vo. Pp. 574 + xvi, with 170 illustrations. 

1931. London : Oxford University Press. 12s. Cd. net. 

In welcoming the eighth edition of this well-known text-book of surgery, the most 
important change to be noted is that Professor Miles has Professor Wilkie associated 
■with him as joint editor of the work. The task of editing such a text-book and 
seeing that its various sections are kept up to date can be no light one, especially 
when the book has for many years been associated with the Edinburgh School and 
its traditions, and the sacrifice of a section of doubtful value might lie considered 
sacrilegious disregard for hallowed memories. It is stated in the preface that the 
editors have endeavoured to avoid adding to the size of the work, and doubtless 
were it not for that endeavour the book would be very much larger even than it is. 

Yet it would appear that if it were possible to remodel the whole -work it could 
be contained in a smaller compass. A great many chapters at present contain 
material that has been dealt Avith in other sections, and this applies especially to 
pathology. Every contributor in dealing with his own subject must give an account 
of the pathology of the conditions the clinical course of which he is about to describe. 
This being so, the introductorj^ chapters need to contain only the fundamental 
outlines of pathology, and no therapeutics, leaving the details of pathological pro- 
cesses occurring in the special tissues and their treatment to the sections dealing 
Avith the particular organs themselA'Cs. This aa’ouM prcA'ent OA'erlapping and aA'oid 
confusion, and there Avould be no fear that the student Avould groAV up ignorant 
of pathology, for he has noAV become accustomed to seek for special information 
in this A'ast field in text-books dcA'oted to the subject. 

This criticism may be more readily understood if examples of such redundancies 
are mentioned. In the introductorj' chapters dealing Avith acute inflammation, 
acute infections of the skin and their treatment are described in detail, and they 
are again set forth in the chapter on diseases of the skin. Incidentally the processes 
of the formation of a boil and the formation of a carbuncle are not distinguished, 
a carbuncle being described as a collection of boils. In the cliapter on tumours, 
the tumours of bone are described, and the descriptions arc repeated under diseases 
of bone, even the atypical skiagram corresponding to the atypical pathological 
specimen being used to illustrate the account of benign giant-cell tumour ! 

To shoAV hoAv a student may be confused by tAvo accounts of the same thing, 
AA'e may quote from the chapter on gangrene : “ The occlusion of the A’ein as Avell 
as the artery (by ligature) is not found to increase the risk of gangrene ” ; and from 
the chapter on injuries of blood-A^essels, “ Ildien ligation of the artery is necessau', 
the risks of gangrene are diminished by ligation of the corresponding A'ein ”. Repeti- 
tion is unaA'oidable in a Avork composed of the Avritings of seA'cral contributors, and 
AA'e sympathize Avith the editors in their thankless task of choosing that Avhieh is 
more excellent. 

The standard of the AA'ork as a AAdiole is as high as cA'^er, the descriptions oi 
tuberculous disease and of burns, and the general account of the inflammatory 
diseases of bone, being perhaps especially notcAvorthy. The book retains its Avell- 
knoAvn form, and aauII easily retain also the affection of those Avho haA'e groAA'n up 
and are groAA’ing up Avith it. 


Crippled Children : their Treatment and Orthopedic Nursing. By Eakl D. McBiude, 
B.S., M.D., P.A.C.S., Instructor in Orthopedic Surgery, University of Oklahoma Medica 
School. Large 8vo. Pp. 280, Avith 159 illustrations. 1931. London : Henry Kimpton. 
15s. net. 

The care of crippled children requires the serA'ices of a composite team including 
surgeons, nurses, physiotherapeutists, and social Avorkers. Dr. McBride has Avritten 
a simple, non-technical manual designed primarily for nurses and other lay assis - 
ants. It should be a A'ery useful book, for it keeps to simple and sound princip es, 
aA'oiding details of particular methods in AAdiich the Avork of one surgeon may Aie 
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differ from that of others. English surgeons need feel no liesitation in recornmending 
this book to their nursing staffs and other lay assistants ; for, although it is ■v\uitten 
by an American, the methods of treatment considered differ little from those in 
common use in English orthopredic hospitals and clinics. The illustrations give 
examples of most of the common crippling conditions of childhood. They are good 
in themselves and well reproduced — in fact, the book is open to practically no 
criticism and serves the purpose for which it is designed in an admirable manner. 


Die Chirurgie. A System of Surgery. Edited by Profs. M. Kirschner {Tiibingen) 

and O. NfoRDJtANN (Berlin). Ease. 30 (Index). Royal 8vo, Pp. 219 + vii. 1030. 

Berlin and Vienna : Urban & Schwarzenberg. Paper covers, RM. 12; bound, RM. 14. 

Tins is the last section of a great work and is entirely a series of indexes. The first 
is a list of tlie sixti-^-six contributors to the work. The next is a register of the 
contents of the six volumes. This register occupies 58 pages and deals with the 
contents of nearly 9000 pages. Lastly there follows an alphabetical index of sub- 
jects and authors, oceupjdng 149 pages. 

Each section of this work has been reviewed in these columns, and it only 
remains here to offer our warm congratulations to the editors, contributors, and 
publishers for the production of what is probably the largest and most authoritative 
work on surgery ever produced. It is, of course, a German work, and for that reason 
it has merits and drawbacks of its outi. It forms a most valuable reference work, 
representing German practice and teaching, but we think that it does not give an 
equally authoritative exposition of French, American, and British surgery. But 
to put against this limitation, there is the fact of the very extensive bibliography 
which accompanies every chapter. The exposition of the theory of surgery and its 
pathological basis is perhaps the outstanding feature of the book, rather than the 
practical discussions on treatment. Our greatest admiration is for the team spirit, 
which has enabled so many to collaborate in producing such a monument of 
industry and research. 


Operative Chirurgie der Knochenbriiche. By Professor Fritz Koxig (tViirzburg). 
Vol. I. Operationen am friseben und versclilepjiten Knochenbruche. Royal 8vo. 
Pp. 194 -4 vi. Illustrated. 1931. Berlin : Julius Springer. Paper covers, RM. 27 ; 
bound, RM. 29.80. 

This is a short and concise work, well illustrated, and uTitten by a master hand of 
great experience. In regard to the vexed question of the indications for open opera- 
tion, the author protests against the commonly accepted teaching that the pro- 
cedure should he reserved for cases in which more conservative methods have failed. 
But lie refers in his argument to those cases of mal-union in which ine/ficient methods 
have been persisted in far too long. AVcll-applied skeletal traction ought to give 
full length, good alinement, and sufficient apposition within ten days of its initiation, 
and then if it has failed there is no hindrance to open operation, but ratlier a great 
help. We feel sure that this is the solution of this difficult problem. For anaistliesia, 
local infiltration with -1 per cent novocain solution is recommended for the majority 
of recent fractures, but general anesthesia is used for the fractures of the femur. 

The bulk of the book is occupied by detailed descriptions of operations upon 
special fractures, and follows very closely the methods of plating with which Lane’s 
work lias made us familiar. The author discusse.s on I’erj’’ sound lines the question 
of the influence of foreign bodies buried in the tissues. It is not so much the 
danger of sepsis that is to he feared as the interference with the circulation in the 
bone and periosteum. Nevertheless the great bulk of the work is occupied with a 
description of plating operations, whereas removable agents — e.g., transfixion pins — 
or absorbable agents — e.g., bone-pegs — are hardly mentioned. We shall await with 
much interest the further volume dealing with old mal-united or ununited fractures. 
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Verlauf der wlelitlgsten Knochen- und Gelejikerlcrnnkungen Im BontgenWJde, Eine 
ansohauUche Prognostik. By PrivatdozciJl Dr. med. Victoii Hoi'I'mank, Oljerarzt 
der chirurgischen Universitiitsklinik im Augiista-Hospital zii Kdln. English and German 
text. Imperial 8vo. Pp. 2G4' + x, with .GS*! illuslratious. 1031. Berlin; .TuUus 
Springer. Paper covers, RM. GO ; bonnd, RM. 09.80. 

This work is one of outstanding merit, and the fact of its presentation in English 
as well as German makes it of great value to us for purposes of reference. A series 
of 156 severe eases of bone and joint disease is presented, and of each case three to 
five X-ray pictures are given at different stages showing the progress of the disease. 
The subjects dealt with arc : acute and chronic osteomyelitis, both hicmatogcnous 
and traumatic, new grorvths, nutritional and metabolic diseases, rheumatism and 
osteo-arthritis, fractures and their complications, bone-grafting, and arthroplasty. 

We har'e nothing but praise for the book, which in a small compass ])uts together 
in a graphic form the whole story of bone and joint disease. We hope that in 
further editions a greater space will be devoted to the .subjects of tuberculous disease 
of the spine and larger joints, which present thcmseh-cs in such great variety as to 
require more examples. 

It would perhaps seem ungracious to criticize the English text, Avhich is perfectly 
clear and intelligible, but it would be worth while to have this revised by an English 
surgeon so as to make it conform with English phrasing and wording. For example, 
we speak of the ‘involucrum’ and not of the ‘coffin’, of ‘arthroplasty’ and not ‘joint 
plasty’, and so on. AVe think the book is one which every surgeon should have for 
reference. 


Injuries to Joints. By Sir Ronunr .Tones, Bart., K.B.E., C.B., CU.M. (L'pool), F.R.C.S. 
{Eng., Irel., and Edin.), F.A.C.S-, Emeritus President, British Orthopaidic Assooi- 
• tion, etc. Third edition. Pott 8vo. Pp. 105. Illuslratcd. 3930. London : Humphrey 
Milford. Os. net. 

We arc glad that this small book of wisdom remains with us and is brought up to 
date. It was born in the war (1915), and the first two editions have had to be re- 
printed ten times. The value of the book consists in the two facts of the experience 
of its author and the essential simplicity of its teaching. The jiresent edition has 
been revised and brought up to date; the section on isch.mmic paralysis has been 
rewritten. In this revision the author acknowledges the help of Mr. Harry Platt. 


Cliirurgla del Dolore. La Chirurgia della Innei’vazlone periferlea del Slinpatlco. 

By Prof. Ignazio Scalone. Slcdium 8vo. Pp. 254 -f xvi, with 99 illustrations. 19.31. 

Milan : Ulrico Hoepli. L. 30. 

The surgery of pain is a difiieult subject upon which to write a good book. There is 
wheat in Professor Ignazio Scalonc’s pages, but it is dilficult to sift it from the chaff. 
The main thesis seems to be that peri-arterial sj'mpathectomj'^ lias failed of its 
promise because perineural sympathectomy, its true counterpart, has been neglected. 
The author advocates treatment of nerve-trunks just as Leriche treats arteries. He 
admits that the anatomical, histological, and phj'siological bases of his technique 
are still rather nebulous. A very considerable part of the work recapitulates the 
research and practice of other surgeons, and records experiences differing hut little 
from the generality. 

With Raynaud’s disease, and the Amrious forms of arteriosclerosis and end- 
arteritis, Professor Scalone has had a certain success, some equivocal amelioration, 
and some failure, very much Avhere others liaA'c found them. He has an interesting 
chapter devoted to causalgia and like states; his descriptions are reminiscent ol 
the pages of Madame Athanassio-Benisty (some of rvhose figures he reproduces with 
acknoAvledgement, though her name does not appear in the bibliography) written 
during the prevalence of war injuries of nerves. 

In his eighth chapter the author deals with various forms of pelvic neuralgia 
of uncertain type ; his anatomical elucidations seem rather fanciful, and lus case 
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records carri*- little conviction. The section is open to the criticism, equally applicable 
to the subject of the next chapter, renal neuralgia, that the ‘neuralgic’ element is 
inseparable in most instances from organic disease of the parts, which calls for and 
receives treatment at the same time ; whilst diagnosis, at the early stage he considers 
desirable for cure to be likely, must be very difficult and uncertain. In some 
sections — for example, that on aclasia — ^the description of the sympathetic innerva- 
tion concerned is followed by nothing specifically related thereto in the operations 
described — nothing more, that is, than the interference incidental to the operations 
ordinarily performed. A chapter is devoted to speculations on the part played by 
inflammation of the sympathetic system in obscure painful abdominal states. To 
technique is devoted half a dozen pages. Forty-four cases are described at length, 
but some of them have no verj' close relation to the subject-matter. 

The sub-title of the book is “ The Surgerj' of Peripheral Sympathetic Innerva- 
tion". Afferent sympathetic fibres are traced from the periphery to blood-^^essels 
and thence to the trunk of mixed nerves : the efferent nerve paths are figured as, 
in the main, avoiding these trunks. It is understandable, therefore, that the author 
should emphasize the importance of dealing with such efferent fibres in the adventitia 
of the main nerve-trunks, and have less to say about attack on the ganglia rather 
than the vascular adventitia, which has been the recent tendency of many surgeons. 

Considering the difficulty any one surgeon has in getting enough of these rare 
cases of his own to form an adequate body of personal documents, it would be 
unfair to close without praise for the patience and enthusiasm that have gone to 
the production of this book, or to leave the impression that it will not be of con- 
siderable value to those witli enough clinical experience to discern the sound work 
from the padding. 


Practical Methods in the Diagnosis and Treatment of Venereal Diseases for 
Medical Practitioners and Students. By David Lees, D.S.O., M.A., JI.B., D.P.H., 
F.R.C.S., M.R.C.P. (E.), Surgeon in Charge of Venereal Diseases, Royal Infirmary, 
Edinburgh, etc. With an Introduction by Wm. Robertson, M.D., F.R.C.P., D.P.H., 
Late Medical Officer of Health, Edinburgh. Second edition. Crown 8vo. Pp. 634 -b 
XX, with 87 illustrations. 1931. Edinburgh : E. & S. Livingstone. 15s. net. 

The fact that a second edition of this work has been called for so speedily indicates 
that it appeals to a definite and appreciative class of reader — the class that requires 
a full and accurate account of these diseases, clear indications as to treatment, 
and, above all, reasoned grounds on how one may arrive at a reliable prognosis. 
Dr. Lees’s book supplies all these desiderata. It is a typical example of what one 
would expect from the Edinburgh School of Medicine. 

The author does not think he can cure primary Wassermann-negativc syphilis 
in six months. He insists on the traditional two years of the combined arsenic- 
bismuth (or niercury)-iodide treatment. Nor does he utterly contemn mercur 3 '’ as 
useless, like manj^ of those trained in the Continental school of thought. This is 
tj'pical of his cautious attitude towards recent and untried opinion. 

Naturally no two persons’ experience or opinions ever quite coincide. When 
speaking of expectant mothers, we find him writing : “ It is advisable to give such 
infected mothers the benefit of the treatment in every subsequent pregnanej’." We 
would like to substitute for ‘advisable', ‘imperative' . We note with approval his 
remark that it is the cases of neuros\'-phiIis which practicallj' never ha^’e anj' dis- 
comfort after lumbar puncture ; but we are somewhat surprised at the warm manner 
in which he ad^•oeates trN-parsamide in this condition, as our experience has not been 
so happ 3 ^ We are also surprised to find that in malariotherapj’, he allows only 
ten to twelve rigors to occur before checking with plasmoquin. Few alienists are 
now satisfied with less than three or four courses of rigors, checked bj' intervals pro- 
duced bj' quinine. 

Turning to the treatment of gonorrhoea, we note nlth pleasure that the author 
advocates perineal incision in prostatic abscess, instead of the old barbarous practice 
of rupturing it into the prostatic urethra with a sound (a line of treatment which can 
be guaranteed to keep up the discharge for many' months) ; but we regret to find 
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that he thinks a peri-urethral abscess should he opened into the urethra, and not 
by incision through the skin. On page 540 the text suggests, probably inadvertently, 
that stricture of the membranous urethra is common as a complication of gonor- 
rhcca, whereas it is practically non-existent except as the result of trauma. The 
remarks on the fetish of douching in gonorrhoea in women, and on the over-emphasis 
of diathermy as a curative agent, are very salutar}'. 

In a work in which so many figures occur there arc bound to he errors, even 
with the most careful proof-reading. Most of these will he obvious to the reader, but 
the statistics on page 271 seem quite incomprehensible. 

Finally, a word about the illustrations. These are frankly disappointing. The 
essential parts shown are too small or too blurred to be of much use. Instead of 
‘close-ups’ of the lesions, we have half the bodies of the patients. Here we touch 
on what appears to be an essential difference between the British and the American 
publisher. The American publisher sees that he gets good scale illustrations, either 
from a skilled professional artist or photographer. He produces the work superbly ; 
and after one has bought it, tempted by the illustrations, one often finds the text 
quite unworthy of its setting. We appear to err in exactly the opposite way. The 
text is generally beyond reproach in English medical works, the illustrations are often 
quite inadequate. 

Dr. Lees has produced a work which is accurate, balanced, and well uTitten. 
It is a mine of up-to-date information on all things venereal. We regret that he has 
not been better served by his illustrators, and hope that when the next inevitable 
edition comes along, he will see that more justice is done to his admirable letterpress. 


Die Avertinnarkose in 'der Ohlrursie. By Professor D. AV. Anschutz, Direktor der 

Chirurg. Klinik, Kiel; Dr. K. SrECiiT, Assistent der Chirurg. Klinik, Kiel ; and Priv.- 

Doz. Dr. Fr. Tiemann, Assistent der Media. Klinik, Kiel. Royal 8vo. Pp. 200, with 

9 illustrations. 1930. Berlin and Vienna: Julius Springer. RM. IG.-OO. 

This book is MTitten by two surgeons and a physician. It is the fir.st attempt to 
crystallize the experience of surgeons in Germany in book form, and is rvritten with 
characteristic national thoroughness. The earlier chapters deal with the history 
and development of avertin narcosis, and with the chemistry and pharmacology of 
the drug, the latter section being exhaustive. In discussing dosage, the authors are 
careful to point out that there is no invariable rule-of-thumb method for calculating 
the correct dose from the body ■weight. They consider the real criterion to be the 
metabolic rate of the patient, taking into consideration such factors as age, amount 
of fat present, nervous state, and so on. The intravenous method of administration 
is discussed, but is not recommended, the method for most cases being the giving 
of a single dose per rectum, 

A chapter is devoted to the discussion of the degree of narcosis to be aimed at, 
and the conelusion of the authors is that in 50 to 60 per cent of cases at the present 
time full anresthesia can be obtained. The ultimate aim is to produce this in all 
cases, and the authors express the hope that with refinements of technique this will 
be possible before long. This is a conclusion with which most anresthetists in this 
country will not agree, holding that basal narcosis is the only result which is desir- 
able and safe. It must be remembered that in most German centres anesthetics 
as a speciality does not exist, and that these are therefore the ideas of surgeons who 
are either responsible for their own anesthetics, or who are deputing the task to 
more or less unskilled assistants. In those cases in which supplementary anes- 
thesia is required, the authors regard ether as the anesthetic of choice, and have no 
personal experience to give of gas and oxygen. 

Finally, 103 cases are analysed in which death followed the giving of avertin. 
In 74 of these cases avertin is entirely cleared of blame for the fatal result, while oi 
the remaining 29, 17 are described as very doubtful and 12 as possible. The authors 
profess themselves unable to draw any conclusions from these figures, but assess 
the mortality-rate at 1 in 10,000 cases. In all these cases the dosage used was con- 
siderably in excess of that generally employed in this country. A short section is 
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devoted to the use of avertin in tetanus, with apparently encouraging results. There 
is no mention of the use of avertin in obstetrics, a subject on wliich several papers 
Ijave appeared in GermanJ^ 


Le Traitement medico -chirurgioal de I’Occlusion intestinale aigue et suliaigue. 

By PiERnE MomoUD (Marseilles). Crown 8vo. Pp. 122. 1931. Paris : Masson et 

Cie. Fr. 18. 

This small brochure of 120 pages is one in a series “ Medecine et Chirurgie Pratiques ”, 
published by Masson et Cie. It is in the form of a rather expanded paper without 
illustrations, and it reviews the more recent work on the indications, technique, and 
results of acute intestinal obstruction ; hernia and cancer of the bowel are excluded. 
A very complete account is given of obstruction by bands, intussusception, gall-stone, 
volvulus, Meckel’s diverticulum, etc., but the main interest of the book lies in the 
discussion on paral 5 dic ileus. This most distressing sequel to an abdominal opera- 
tion is fully considered by the author in the light of modern research. He has arrived 
at definite conclusions which should be borne in mind by all surgeons. These con- 
clusions are as follo-ws : (1) The value of an abdominal X-ray without bariiun ; 

(2) The importance of re-hydration of the patient ; (3) The re-ehlorination of the 
blood by intravenous hypertonic saline (20 c.c. of a 10 per cent saline every four 
hours) ; (4) Lavage of the stomach ; (5) Serotherapy by anti-Welchii serum ; (6) 
The mechanical emptying of the greatly distended small bowel by aspiration ; (7) 
The great importance of spinal anaesthesia. The book is most clearly WTitten, and 
is Avell Avorth perusal by all abdominal surgeons. 


Der appendicitlsohe Anfall : seine Atiologie und. Pathogenese. By Ludwig Aschoff 
(Freiburg-i.-Br.) ; mit eincm kurzen Bcitrag fiber die Lympbgefassverhaltnisse am 
menschlichen Wurmfortsatz, by Dr. H. Sen'G. Medium Svo. Pp. 123. with 36 
illustrations. 1930. Berlin and Vienna: Julius Springer. Paper covers, RM. 12.40; 
bound, RM. 14. 

This short discussion on the etiology and pathology of appendicitis by the dis- 
tinguished German pathologist is perhaps disappointing because of its limitations. 
We had hoped to find some neiv suggestion concerning the still unexplained inci- 
dence of the disease. The monograph, however, is full of valuable information 
and very good illustrations. Dr. Seng gives some new and remarkable pictures of 
the lymph-vessels of the appendix. 

A large proportion of the book is occupied in a discussion of the bacteriology 
of appendicitis Avhich does not seem to have any very practical bearing. An interest- 
ing estimate is given of the time periods occupied by the different phases in appen- 
dicitis. The primary infection takes tivelve hours, ulceration occurs in tAvelve to 
tAventj’^-four hours, phlegmonous inflammation folloiving ulceration matures in 
tiventy-four to forty-eight hours, and perforation or gangrene are events Avhich occur 
after the forty-eight-hour period. Great stress is laid on the frequenej’’ of latent 
infection of the appendix, and for this reason it is advised that this structure 
should ahvaj’s be removed if possible Avhen the abdomen is opened for any other 
purpose. 


BOO^ NOTICES. 

{The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.] 

Schmerzverhutung : Zwolf Vorlesuneen. By Dr, Fritz Staruinger (Vienna). Medium 
Svo, Pp. 106 -f A’i. 1931. Vienna ; Julius Springer. RM. 6.C0. 

Hie Indikationen zum abdominellen Kaiserschiiltt fiir alle Kaisersclinittoperateure. 
By Prof. Dr. Georg Wixter (Konigsberg). Royal Svo. Pp. 124 -f viii. 1931. 
Stuttgart : Ferdinand Enke. Paper covers, RM. 8 ; bound, R.M. 9.60. 
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The Rational Treatment of Varicose Veins and Varicocele. By IV. TunNEn- 
Waewick, ai.A., M.B. (Cantab.), F.R.C.S., Surgeon to Outpatients and Surgeon in 
charge of the Rectal Department, the Middlesex Hospital, London. Crown 8vo. Pp. 
188, with 12 illustrations. 1931. London: Faber & Faber. 5s. net. 

The .ffltiology of Irregulai'ity and Malocclusion of the Teeth. Four Icclures by 
Prof. .1. C. Brash, M.C., M.A., M.D. (University of Birmingham). With an Appendix 
“ Concerning Orthodontic Problems and their Solution,” l)y Uliss M. L. Tildesrey. 
Royal 8vo. Pp. 274 + xii, with 195 illustrations. 1931. London: Dental Board of 
the United Kingdom. 5s. net. 

Chirurgie de I'Ulcere gastrique et duodenal (Indications. Besultats). By N. 
Hortolsiei, Professeur de Clinique ehirurgieale ; and Vi,. Butureanu, Maitrc de 
Conferences, Faculte de Medecine do .lassy. Medium 8vo. Pp. 408, with 7.5 illus- 
trations. 1931. Paris : Masson et Cic. Fr, 45. 

A Short History of Anatomy. By Richard H. Hunter, Pli.D., M.D., M.Cli., Lecturer 
in Anatomy, Queen's University, Belfast. Second edition. 1931. Crown 8vo. Pp. 
88. 1931. London : .John Bale, Sons & Daniclsson Ltd. 3s. (!d. net. 

Surgical Pathology of the Diseases of Bones. By Arthur E. Hertzuer, M.D., Profes- 
sor of Surgery, University of Kansas, I-Iertzlcr’s Monographs on Surgical Pathology. 
Royal Svo. Pp. 272 + xiv, with 211 illustrations. 1930. London: .1. B. Lippincott 
Co. 21s. net. 

Chirurgie du Rectum. By Henri Hartmann, Professeur de Clinique ehirurgieale, Chir- 
urgien de PHotel-Dieu. Imperial Svo. Pp. 398, with Kil illustrations. 1931. Paris: 
BLa.sson et Cie. Fr. 75. 

Annals of Roentgenology ; a Series of Monographic Atlases. Edited by .Tames 
T. Case, M.D., Professor of Roentgenologj’, North-western Uni\’er,sity Medical College, 
Chicago. Volume VII, Urological Roentgenology. By Hugh H. Young, M.D., 
Clinical Professor of Urology, .Tohns Hopkins University ; and Chari.es A. Waters, SI.D,, 
Associate in Clinical Roentgenology, .Tohns Hopkins University. Second edition revised. 
Large 4to. Pp. 5G4 -t- xlix, with 502 illustrations. 1931. New York: Paul B. Hoeber 
Inc. S20.00. 

Congresos Argentinos de Oirurgia. Second congress, Buenos Aires. 1930. President: 
Dr. Eduardo Belaustegiii. Super royal Svo. Pp. 1140 + Ixvii, with 249 illustrations. 
1030. Buenos Aires : A. Guidi Buffarini. No price given. 

Die Elektrochirurgie. By Prof. Dr. Franz Kkysser (Berlin). Royal 4to. Pp. 238 
-4- X, with 232 illustrations. 1931. Leipzig; Fischers Mcdizinische Buehhandlung. 
Paper covers, M. 52 ; bound, M. 5(1. 

Operative Surgery : General and Special Considerations. By Dr. Martin Kirschner 
(Tiibingen), authorized translation by I. S. Ravdin, B.S., M.D. (Philadelphia). Super 
royal Svo. Pp. OGG -f xii, with 740 illustrations, mostly coloured. 1931. London : 
J. B. Lippincott Co. 50s. net. 

Physical Signs in Clinical Surgery. By Hamii.ton Bailey, F.R.C.S., Surgeon, Royal 
Northern Hospital, London. Third edition, revised and enlarged. Medium Svo, Pp- 
277 + XX, with 318 illustrations, some of which are in colour. 1931, Bristol: John 
Wright & Sons Ltd. 21s, net. 

Die spezielle Chirurgie der Gehirnkrankhelten. Edited by Prof. Fedor Krause. 
Vol. II, Part 1— Die epiteptischen Erkrankungen, by Prof. Fedor Krause and Dr. 
Heinrich Suhum (Berlin). Royal Svo. Pp. ,520 + xx, with 112 illustrations. 1931- 
Stuttgart : Ferdinand Enke. Paper covers, RM. 78 ; bound, RM. 81. 

Maligne Pharynx- und Larynxtumoren. By A. Zuppinger, with a Foreword by H. B. 
SciiiNZ. Large 4to. Pp. 188, with 33 illustrations and 9 plates. 1931. Leipzig - 
George Thieme. Paper covers, M. 28 ; bound, M. 30. 

Proctoscopic Examination and the Treatment of Hemorrhoids and Anal Pruritus. 
By Louis A. Buie, B.A., M.D., F.A.C.S., Associate Professor of Surgery, the Mayo 
Foundation, University of Minnesota. Mayo Clinic Monographs. Medium Svo. 
Pp. 178, with 72 illustrations. 1931. Philadelphia and London : W. B. Saunders Co. 
16s. net. 

Collected Papers of the Mayo Clinic and the Mayo Foundation. Edited by Mrs. Maud 
H. Mellish-Wilson, Richard M. Hewitt, M.A., M.D., and Mildred A. Felker, 
B.S. Vol. XXIl, 1930. Medium Svo. Pp. 1125, with 234 illustrations. 1931. 
Philadelphia and London : W. B. Saunders Co. GOs. net. 
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SOME BYGONE OPERATIONS IN SURGERY. 

By Sir D’ARCY POIVER, K.B.E., London. 


VII. AMPUTATION : 

THE OPERATION ON NELSON IN 1797. 

{Concluded.) 

Everyone knows that the pictures and portraits of Nelson represent him 
with his right sleeve empty andLolded, but few remember the details of the 
injury which led to the amputation of his arm early in the morning of July 27, 
1797, directly after the attack on Santa Cruz in Teneriffe, one of the Canary 
Islands. Attended by his stepson. Lieutenant Josiah Nesbit, Nelson was 
being rowed from the Sea Horse towards the mole of Santa Cruz on the night 
of July 24, 1797, when a grapeshot Avounded him and seven of his boat’s crew 
in their right arms. Nelson was in the act of draiving his sword and stepping 
out of the boat, but as he fell he grasped the sivord in his left hand, for it had 
been given him by his uncle Maurice Suckling and he valued it highly. Lieu- 
tenant Nesbit, Avho Ai'as just behind him, heard the Admiral exclaim as he fell, 
“ I am shot through the arm, I am a dead man.” He immediately laid his 
stepfather at the bottom of the boat, and observing that the sight of the 
blood coming from the arm Avas making him faint took off his OAAm hat to hide 
it from AUCAV. He then held the arm to stop the bleeding, examined the Avound, 
and bound up the arm tightly AAuth a handkerchief Avhich he took off his OAvn 
neck. Nelson said afterivards that he OAA'ed his life to this action. Nesbit AA'as 
assisted by LoA’^el, one of the admiral’s bargemen, aaLo tore his shirt into 
strips to make a sling. FiAm other seamen Avere then collected, and AA'ith 
their help the boat aa'Rs pushed afloat, for it had grounded Avith a receding 
tide. Nesbit took an oar and ordered the steersman to run close under the 
guns of the battery so that they might be safe from the tremendous gunfire. 

The Amice of his stepson giAung the order roused Nelson from his faint- 
ness, and he immediately desired to be lifted up in the boat that, to use his 
cAA’n AYOrds, “ he might look a little about him ”. He Avas accordingly raised 
by Nesbit, and Nelson sraa- that the Sea Horse Avould be the first ship tlie boat 
AA’Ould reach. Nothing could .induce the Admiral to go aboard it, though he 
Avas told that it might risk his life if they continued to roAv to another ship. 
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“ Then I will die,” he said, “ for I would rather suffer death than alarm 
lilrs. Fremantle by her seeing me in this state when I can give her no tidings 
whatever of her husband.” (Captain Fremantle was in command of the 
Sea Horse and Nelson had only recently attended his wedding.) The boat was 
accordingly rowed to the Theseus, where notwithstanding the increased paiir 
and rveakness Nelson peremptorily refused all assistance in getting up the 
ship’s side, saying “ Let me alone. I have yet my legs left and one arm. Tell 
the surgeon to make haste and get his instruments. I know I must lose my 
right arm, and the sooner it is. off the better.” i\Ir. Hoste (afterwards Captain 
Sir Henry Hoste), one of the midshipmen on the Theseus, wrote to his father : 
“ At two o’clock in the morning Admiral Nelson returned on board, being 
dreadfully wounded in the right arm with a grapeshot. I leave you to judge 
of my situation when I beheld our boat approach with him who I may say 
has been a second father to me, his right amr dangling by his side, whilst 
with the other he helped himself to jump up the ship’s side and, with a 
spirit which astonished everyone told the surgeon to get his instruments 
ready for he knew he must lose his arm and that the sooner it was off the 
better. He underwent the amputation with the same firmness and courage 
that always marks his character.” 

Whilst he waited for the necessary arrangements to be made for the 
operation Nelson busied himself with the relief party which he sent to rescue 
the sundvors from the Fox, and then descended into the cockpit. By this 
time he was somewhat collapsed, for he said afterwards that the feeling of 
cold was severe, and he subsequently ordered that portable stoves should be 
supplied to the cockpit in every ship under his command. 

The surgeon to the Theseus was Thomas Eshelby, who must have been 
quite a young man, for the records of the Surgeons’ Company show that 
he rvas examined on April 7, 1791, and was found fit to be a third mate 
on a third-rate. He was examined again on Sept. 4, 1794, and was then 
reported as qualified for surgeon to a fourth-rate. He joined the Theseus 
by warrant on ]\Iay 27, 1797, when he received a Bounty of £20. He took 
the place of Samuel Hardy, qualified to act as surgeon to a first-rate, 
who had been discharged to H.M.S. Captain on May 26, 1797. There is 
no mention of a second surgeon, but the Muster Roll contains an entry, 
“ George Henderson 3rd. mate of Alloa, Scotland, joined by warrant 13th, 
March 1797 drowned at the storming of Santa Cruz.” Eshelby, therefore, 
was short-handed at the time. 

The amputation was performed Ijy the circular method at the seat of 
election — ^that is to say, just below the insertion of the deltoid and at the 
point where the median nen'e crosses the brachial artery. A good deal of 
force must have been used in retracting the soft jrarts, for it was realized later 
that the stump was unusually short. The subsequent progress appears in the 
extracts from the liledical Journal of H.jM.S. Theseus reproduced on the 
next page. 

Silk ligatures were used and tlie second ligature had included the median 
nerve as well as the artery. . It proved to be a source of much trouble and 
pain, and did not come away until Dec. 4, 1797, when the sinus liealcd 
quickly. The pain whicli Avas accompanied by twitching of the stump was 
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Adm. Med, Journals- 


Medical Journal of His Majesty's Ship the THESEUS . . . from the 26th May 
1797 to the 18th August 1797 during which time the said Ship has been 


empioyed off Cadiz &c. &c. &c. 
May 27 til 1797. 


[Captain R. W. Jliiier 
Surgeon Tlioinns Eshelby] 
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; Hospital ^ 


Admiral Nelson 25 July 


Compound fracture of the riglit 
Arm by a musket ball passing 
thro’ a little above the Elbow ; 
an Artery divided ; the Arm was 
immediately Amputated, and 
the following give [sic] him 

R Opii gr. ij. f. Pil. statim s. 

Rep. Pil. Opii gr j 

Rep. Pil. Opii gr ij hora s.s. 


Admiral Nelson Page 7 '^ Amputa- Rested pretty well and 
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so severe that Nelson was given opium from time to time for its relief. 
Elliot, afterwards Lord j\Iinto, Avho saw him before the ligature came away, 
reports that he found Nelson looking better and fresher than he ever remem- 
bered him, although the continued pain prevented sleep. He was already 
impatient to go to sea again,' and chafed under the delay of healing, concern- 
ing the duration of which the surgeons could give him no assurance. The 
ligature must be left to slough away, they said, for it was two inches up the 
wound, and if, attempting to cut it, the artery should be cut, another ampu- 
tation higher up would be necessarj% Avhieh would not be easy, for the stump 
was alread}'^ very short. As soon as the ligature came awaj^. Nelson, who 
had been lodging in Bond Street, sent a notice to the Rector of St. George’s, 
Hanover Square, saying, “ An officer desires to return thanks to Almightj^ 
God for his perfect recovery from a severe wound, and also for man}’" mercies 
bestowed upo?i him.” 

The log of the Theseus, Avhieh is signed by Captain Ralph Willett Miller, 
merely says, “ At past 10 p.m. the seamen and marines left the ship under 
command of Rear Admiral Nelson. At -J- past 2 a.m. began a heavy cannonading 
in the Town. At \ past 3 Admiral Nelson returned on board (being wounded 
in his right arm Avhich occasioned it to be cut off.) ” 

I am indebted to the Secretary of the Admii’alty and to Mr. Warren 
R. Dawson for several references. Miss E. H. Faii’brother kindly made the 
extract from the Medical Journal of H.M.S. Theseus which is printed on 
page 354. The document is preserved in the Public Record Office, Chancery 
Lane. The illustration taken from the 1778 English translation of Laurence 
Heister’s General System of Surgery shows the method of amputation in use 
at the time of Nelson’s operation. 
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CONGENITAL LYMPHANGIECTATIC FIBROUS HYPERTROPHY 

(ELEPHANTIASIS CONGENITA FIBROSA LYMPHANGIECTATIC A). 

By D. STEWART MIDDLETON, Edinburgh, 

HONORARY SX7RGEON» THE DEACONESS HOSPITAL, EDINBURGH ; 

ASSISTANT [surgeon, ROYAL, EDINBURGH HOSPITAL FOR SICK CHILDREN. 

Under the heading of ‘ congenital elephantiasis ’ there have been described a 
very interesting series of congenital overgrowtlis. These arc of considerable 
rarity, and it has been thought rvorth u'hile to place on record a detailed 
report of such a case. 

The term ‘elephantiasis’ has purposely been replaced by the word 
‘hypertrophy’ in the title of this paper. ‘Elepliantiasis’ has been used 
indiscriminately with reference to the fdarial and non-filarial forms of enlarge- 
ment, leprosy, congenital hypertrophy, congenital oedema, and- to cases of 
local gigantism. The term ‘elephantiasis’ apparently originated as a soldier’s 
slang expression in the Roman army during the Libyan campaign, but whether 
it referred to filarial elephantiasis, leprosy, or beri-beri will probably never be 
decided. However halloAved the expression may be by the lapse of time and 
by its passage through the pages of countless text-books, it is clearly neither 
descriptive nor associated with any scientific meaning. It should, therefore, 
be set aside for the delectation of the laity so far as the class of case dealt 
with in this paper is concerned. 

CASE REPORT. 

A male child, age 10 months, was admitted to the Royal Edinburgh Hospital 
for Sick Children in November, 1928, and the following history was obtained : — 

History.— -Fourteen days before the infant was horn the mother had a severe 
fall. The child was one of binovular twins, and the labour was premature by one 
month. Immediatel}’' after birth the child was noticed to liave a swelling in the 
neighbourhood of the right imst, and this was attributed by the accoucheur to an 
intra-uterine fracture of the distal extremity of the radius. Since birth, however, 
the right wist steadily, though very slowly, increased in size, and the thickening 
extended from the wist into the palm of the hand. The family history proved 
negative in so far as it was accessible. 

On Exabiination. — On examining the affected extremity a hard nodular 
swelling appeared to surround the distal end of the right radius. The skin was 
firmly bound to the underlying tumour, but the whole mass possessed a restrietea 
degree of mobility upon the subjacent radius. The swelling extended into the palm 
of the hand, several hard nodules being present in the thenar and hypothenar 
eminences. Even at this stage the hand seemed to be completely functionless, ana 
suggested a deformed hand which had been carved from a block of wood. 

Radiographic examination showed no obvious erosion or enlargement 
radius, though the cortical bone on the lateral aspect of the distal half of the rignt 
radius was definitely sclerosed as compared with that on the left. The Wassermann 
reaction was negative. , 

On Nov. 18 a biopsy was performed. A portion of tissue was removed throug ^ 
an incision on the lateral aspect of the wist. The tumour cut with the ‘creaking 
sensation typical of a hard fibrous structure, and the intimate connection between 
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the tumour and the overhung skin was verj'’ evident. A further small piece of tissue 
was removed from the hypothenar eminence for examination. 

Pathological Report. — Dr. Agnes MacGregor, Pathologist to the Royal 
Edinburgh Hospital for Sick Children, re- 
jiorted upon these fragments of tissue as 
follows : — 

“ All parts of the mass examined are 
composed of dense mature fibrous tissue. 

When muscle is present at the edge of the 
mass, it is undergoing fibrous replacement, 
muscle fibres being separated by fibrous 
tissue and showing various stages of atrophy. 

In some such places the fibrous tissue is 
rather more cellular, but even then very Avell 
formed. The histological appearances are 
those of scar tissue rather than of neoplastic 
growth. If the condition is a tumour, the 
histological characters give no ground what- 
ever for supposing it to be malignant.” 

Progress. — ^A short time later the child 
was demonstrated before a clinical meeting 
of the Edinburgh Medico-Chirurgical Society, 
and the consensus of opinion among those 
present was that, though it was a simple 
non-neoplastic condition at the moment, 
amputation was advisable in view of the 
likelihood of the occurrence of an ultimate 
fibrosar-comatous change. 

The child was kept under observation 
for four months, and during this period the 
tumour graduallj"- increased in size. The 
palm of the hand became more diffusely 
involved, the metacarpals being pushed apart 
and giving a trident-like appearance to the 
extremity. In addition an appreciable degree 
of extension took place proximall}^ along the 
lateral aspect of the shaft of the radius. 

At this time (March, 1929) it was decided 
to amputate. The reasons for coming to this 

conclusion were the steady increase in size of the tumour with its evident infiltrating 
character, the loss of prehensile power, and the ever-present fear of a malignant 
change, as frequentlj^ occurs in cases of diffuse angiomatous hiqiertrophj^ of a limb. 



Fig. 269, — Drawing of tlio forearm 
and hand immediatelj^ after disarticula- 
tion. This shows the palmar overgrowth 
very well, though the portion surrounding 
the radius is not so clearly brought out. 



Fig. 270. — Longitudinal whole .«?eetion of forearm and hand. 
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Operation. — On March 14, therefore, tlie forearm and hand were removed by 
disarticulation through the elbow-joint. Tlic child has since remained well (Maj’, 

1931). Fig. 209 show.s tlie 
appearance of the hand at the 
time of removal. 

riisToi.OGicAii Examina- 
tion. — Colonel Harvey, of the 
Laboratory, of the Royal College 
of Phy.sieinns of Edinburgh, 
undertook the complete histo- 
logical dcmon.stration of the 
.specimen. The forearm and hand 
were frozen and sawn through 
in the long axis of the radius. 
A tliin sheet of tissue was then 
sawn off one face of the speci- 
men and decalcified. Large sec- 
tions were taken from the whole 
surface and fitted together on 
mounting to show the whole 
length on one slide. 

Fig. 270 is a painting of 
this preparation as a whole 
section, done for me by Mr. J. 
Grieve. Inspection of the sec- 
tion shows that the mass of 
fibrous tissue has surrounded 
the distal half of the radius and 
fills the palm of the hand. The muscles of the forearm appear to be normal, but 
their tendons become incorporated in the fibrous mass at the wrist. Closer inspection 
shows the undisturbed fibres of 
the pronator quadratus muscle 
cut across at their insertion 
into the anterior aspect of the 
radius. In contrast to this, 
however, the small muscles of 
the hand have disappeared, 
and microscopical examination 
showed only the remains of a 
few fibres undergoing an ap- 
parent pressui'e atrophy. 

More detailed microscopic 
examination shows the tumour 
to be composed of fully devel- 
oped fibrous tissue. It is 
apparently simple scar tissue, 
and in no area does it demon- 
strate any neoplastic property. 

Scattered throughout this tis- 
sue and more especially situ- 
ated below the skin are dilated 
lymph-vascular spaces which 
demonstrate very clearly the 
presence of fine valves (Fig. 

271). No dilated blood-vascu- 
lar spaces were seen. In many 
places the fibrous tissue ex- 
tends up to the deeper layers of the dermis and is accompanied by a considerable 
degree of hyperkeratosis of the overlying stratum corneum (Fig. 272). 



Fig. 272. — Section to slio«' hyporkoratinizntion of 
tiio skin overlying tlio fibrous nron. 



Fig. 271. — Section to show tho fibrous structure of 
the tissue with vnlvcd dilatotl lympli-vnsculnr .spnccs. 
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From the history and the clinical and histological examination, this appears 
to be a case of congenital fibrous lyrnphangiectatic hj^ertrophy affecting the fibrous 
connective tissues of the right mist and hand. 


DISCUSSION. 


I have found only one description of an apparently similar case. 
Spinner’^ describes a similar picture in which the congenital fibrous hyper- 
troph}^ affected the right leg below the knee. Dilated lymph-vascular spaces 
were also present in large numbers, manj'' being of macroscopic size. In his 
case, however, the condition was associated with an increase of growth in 
•length of the bones of the leg — that is to say, a true gigantism. 

Aschoff^ divides congenital hj'^pertrophies into 


1. Local gigantism, in which there is merely 
an increase in bulk of a limb, all the tissues 
being equally affected, and Avhich is unassociated 
with ‘tumour’ formation. Such a ease affecting 
the right leg is shown in Fig. 278. Even in cases 
such as this, however, it is usual to see definite 
dilatation of the subcutaneous veins over a part 
of the overgrown limb. In the case figured definite 
venous dilatation was present in the thigh. 

2. Congenital ‘elephantiasis’, which is not a 
uniform enlargement of all constituent parts of a 
limb with conservation of the normal proportions, 
but an overgrowth affecting only separate tissues 
and often leading to dreadful deformities. 

According to the tissue involved Aschoff sub- 
divides these enlargements into elephantiasis fibrosa, 
lipomatosa, angiomatosa, tymphangiomatosa, and 
neuromatosa. He also draws attention to the 
frequent occurrence of hyperkeratosis and warty 
proliferation of the skin overlying the ]i5q3ertrophied 
area. Further, and most wisely, he safeguards 
this classification by stating that ‘elephantiasis’ 
and ‘true local gigantism’ may co-exist, just as 
we have seen them to do in Spinner’s case. 

It becomes quite obvious that hard-and-fast 
methods of classification cannot be applied to 
this class of deformity, as the following points 
will demonstrate : — 

1. It is difficult, as I have already stated, to 



Fjg. 273. — Female, ope 5.^. 
Shoirs local gigantism of tlie 
right leg. Considerable vcnou.s 
dilatation tvas present in this 
limb, but is not obvious in the 
photograph. 


draw a sharp line of distinction between congenital fibrous hypertrojDhies of 
one kind or another and local gigantism, or even the hemi-lnqiertrophies 
affecting the whole of one-half of the body. 

2. The majority of fibrous hypertrophies are associated with the presence 
of dilated lymph-vascular spaces in the fibrous element. It is of interest to 


note here that Spinner believes tliat the lymph-vascular dilatation is the 
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primary developmental fault and that the fibrosis is merely secondary to the 
resulting increase in nutrition of the part. The dilatation may be merely 
microscopic or the lymph spaces may form obvious cystic spaces. We are 
conversant with the ordinary infiltrating type of lymphangioma which is not 
uncommonly met rvith as a congenital tumour in the subcutaneous tissue of 
infants. Here we have numerous cystic lymph-vascular spaces embedded in 
a stroma of fibrous tissue. At rvhat point can tlie line be drawn between 
the fibrous hypertrophy and the lymphangioma ? A classification which 
ascribes a different patliogenesis to two similar processes according to the 
relative preponderance of the constituent parts of the tumour is likely to 
keep the truth for ever lost in a maze of words. 

A case of fibrous hypertrophy may be associated with the presence of 
dilated blood-vascular spaces in the tumour, as in Aschoff’s ‘elephantiasis 



Fjg. 27-1. — Male, age 6h. A case of diffuse cavernous angioma of the rigiit arm. 

The venous dilatation extends up to and ends sharply at the middino of the trunk 
both anteriorly and posteriorly, 

congenita fibrosa angiomatosa ’. If the fibrous element is relatively small, 
the condition receives the name of ‘elephantiasis angiomatosa’, as in the 
case depicted in Fig. 274, which is neither more nor less than a widespread 
cavernous angioma affecting the whole of the right arm and sharply delimited 
by the mid-line of the body anterior^ and posteriorly. It is clear that all 
intervening stages will be met with, and a classification which tries to separate 
the congenital enlargements of this type from the simple subcutaneous 
hannangioma tends to make confusion worse confounded. 

Enough has been said to show the futility of classification into closed 
compartments where no such compartments exist. One is more likely to 
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arrive at a true conception of the meaning of these difficult problems by 
discarding classifications and studying each case independently as a separate 
embryological problem. By such means we shall probably be able to link 
up this heterogeneous group of congenital overgrowtlis with many of the 
ordinar\^ everyday congenital conditions met with in the out-patient depart- 
ment of , a children’s hospital. 

I should like to acknowledge my indebtedness to Miss G. Herzfeld, 
F.R.C.S.E., for permission to deal with this case, and to Dr. T. Y. Findlay 
and Mr. Norman Dott for permission to utilize Figs. 273 and 274-, 
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TWO CASES OF LOCALIZED PHLEGMONOUS ENTERITIS. 

By C. GORDON IRWIN and STUART jMcDONAI.D, Junk., 
Nedcastle-upon-Tyne. 

Acute localized phlegmonous enteritis involving a small circumscribed area 
of bowel is a condition which occurs Avith such rarity that a description of 
the clinical history, symptoms, and pathological findings in the two cases to 
be described is Avorthy of record. 

LITERATURE. 

Though phlegmonous inflammation of the submucosa of the intestine was 
described by Rokitansky^ as early as 1842 there haA-e been remarkabty feAA" 
cases recorded, and as regards British literature Ave haA'e been unable to find 
records of a case similar in distribution to our oaati tAAm examples. 

Belfrage and Hedenius^ record a case in AA’hich a man of 52, AA'hose 
preAuous health had been good, AA-as admitted to hosj)ital suffering from 
violent abdominal pain and vomiting and absolute constipation. He died 
three and a half days after the onset, and at the autopsy a phlegmonous 
enteritis extending for IS cm. beloAv the commencement of tlie jejunum AA-as 
found. There Avas an associated purulent peritonitis. 

Eskridge® reports a case Avhich occurred in a AA'oman of 55 aa’Iio had 
suffered from attacks of vomiting and indigestion for fourteen years. The 
onset of the final illness AA'as sudden, AAuth abdominal pain, Ammiting, and a 
rigor, and death occurred after ten days. She had had a similar attack tAA’O 
months previously. At the autopsy a phlegmonous duodenitis AA'ith gangrene 
of the mucosa Avas found extending for 12 in. from the pylorus. There was 
a large stone in the gall-bladder, but this AV'as apparently unconnected AA'ith 
the condition. 

Weichselbaum^ gives a post-mortem report of a case of phlegmonous 
duodenitis, in AAfliich there Avas great thickening of the boAvel Avail, Avith 
scattered small purulent collections, but no ulceration. There are no clinical 
notes. 

Askanazy® reports a case in which a man of 51 AA^as admitted to hospital 
suffering from scA^ere abdominal pain and died in tAvo days. Fourteen days 
preAuous to admission he had fallen from a beam and injured his knee, and 
since then complained of pains in the trunk. At the autopsy there Avas 
serous peritonitis Avith phlegmonous inflammation of the transverse part of 
the duodenum. Microscopical examination showed numerous cocci in the 
boAvel wall, and a culture of streptococci and S. albus AA'as obtained. 

MoisejcA^® records a case in AA'hich a man of 67 AAdio had been ill for an 
unknoAvn length of time AA^as admitted suffering from dyspncea AA'ith pain in 
the side and acute pleurisy. He died tAventy-four hours after admission. At 
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the autopsy tliere was plilcgmonous innamniation of the first 40 cm. of 
jejunum, with fibrino-puruleiit peritonitis. Jlicroscopical examination showed 
the presence of streptococci. 

Matthes'^ describes a case (female of 53) whieh was fatal from cirrhosis 
of the liver with ascites, complicated by an ulcer of the leg with surrounding 
ervsipelas. At the autopsy it was found that the entire small and large 
intestine was the seat of jjhlegmonous inflammation, the maximum intensity 
being in the first 32 cm. of tlie small intestine below the ampulla of Vater. 
There was an associated fibrino-purulent peritonitis, with acute lymphadenitis 
of the mesenteric and retroperitoneal glands, and infiltration of the mesentery 
with seropus. A j^ure culture of streptococci was obtained. 

Deutelmoser® reports a case in which a man of 21 was admitted to 
hospital complaining of jaundice, vomiting, and abdominal pain and tender- 
ness. Symptoms had commenced fourteen days previously. The patient died 
forty days after onset, and at autopsy a phlegmonous inflammation of the 
duodenum was found, this being maximal in the neighbourhood of the ampulla 
of Vater. The head of the pancreas was oedematous and the surrounding 
lymph nodes were inflamed, but there was no peritonitis. Microscopical 
examination of the bowel showed large numbers of streptococci. 

iilacCallum® describes a case in which a man of 75 was admitted to 
hospital complaining of violent pain in the upper part of the abdomen and 
incessant vomiting of bile-stained material. He had been run over by a 
Avagon three weeks previously and had suffered head injuries ; he complained 
of abdominal pain at this time. The patient died two days after laparotomy, 
and at the autopsy it was found that a phlegznonous enteritis extended for 
5 cm. below the pylorus for a distance of 30 cm. Localized peritonitis was 
present. Microscopically, myriads of streptococci Avere demonstrated in the 
boAvel. 

XJngermann^® describes a case in AA'hich a man of 60 Avas admitted to 
hospital Avith a histor}’^ of Auolent abdominal pain and Ammiting of sudden 
onset, together AA’ith jaundice. The patient died in coma after three days. 
Autopsy shoAA’ed a phlegmonous inflammation of the duodenum and adjacent 
parts of pylorus and duodenojejunal junction ; this AA^as most marked in the 
descending part of the duodenum. Close to the ampulla of Vater there Avas 
a dwerticulum, the AA’alls of AA’liich AA^ere the seat of a dense purulent infiam- 
mator}" process. Lying free in the floor of the diverticulum AA'ere some sharp 
splinters of bone. There aaus marked oedema of the tissues surrounding the 
duodenum and a diffuse purulent peritonitis AA'as present. The liA'^er shoAved 
a portal infiltration AA’ith pus cells. On microscopical examination of the 
boAA-el large numbers of streptococci Avere found. This AA’as most marked 
round the ampulla of Vater. 

Ingier^^ states that localized phlegmonous enteritis is a rare complication 
of lobar pneumonia, and quotes a case in AA’hich a man Avho died from lobar 
pneumonia had a localized phlegmon of the caecum and ascending colon, 12 
cm. in length. Pneumococci AA’cre demonstrated in the boAA’el AA’all. 

Taylor and Laking^- describe a case in AA'hich a AA'oman of 66 AA’as admitted 
to hospital suffering from abdominal pain and repeated A’omiting of thirty-six 
hours’ duration. LajAarotomy AA’as performed, and infiltration of the duodenal 
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wall noted. Death occurred thirty-six houns after ojjcration. At the autopsy 
there was found a phlegmonous enteritis of the second ])art of the duodenum. 
In the midst of the affected area there was a fish-bone partly buried in the 
mucosa. A pure culture of B. coli was obtained from the duodenal wall and 
also from an effusion at the base of tiic right lung. 

Dowd^® reports a ease in which a man of 2.3, who had suffered from inter- 
mittent pain in the left side of the abdomen for one year, was admitted to 
hospital complaining of acute abdominal pain and passage of blood ])er 
rectum. The onset was two and a half days jircviously. At laparotomy 
the whole of the descending colon was found to be the scat of a purulent 
inflammation, and was resected. The patient made a good recovery. On 
microscopical examination of the colo)\ a phlegmonous inflammation with 
Gram-positive coeci was found. 

Frising and Sjovalfi'' quote two eases. In tlic first, a woman of 57 was 
admitted suffering from violent abdominal ])ain, bile-stained vomiting, and 
shivering of twelve hours’ duration. Previous health was good. At the 
autopsy a phlegmonous inflammation of the duodenum and a few centimetres 
of jejunum was found, associated with oedema of the head of the jjancrcas and 
purulent infiltration of the retroduodenal tissues. Part of a fish-bone was 
found in the duodenal contents. On microscopical examination numerous 
streptococci were found in the bowel wall. 

In the second case, a female lunatic of 7.3 was admitted suffering from 
severe abdominal pain, bilious vomiting, and shivering. She died the day 
after admission. At the autopsy a phlegmonous inflammation of the duo- 
denum and 1 cm. of jejunum was found. This Avas most marked in the 
descending part of the duodenum. A diverticulum was present, close to 
the ampulla of Vater. There rvas purulent infiltration of the head of 
the pancreas and the retroduodenal tissues. There was no peritonitis. 
On microscopical examination of the bowel wall abundant streptococci 
Averc found. 


Miiller^^ describes a ease in Avhich a man of 51, Avhosc previous hcaltli 
had been good, Avas admitted to hospital suffering from violent abdominal 
pain of sudden onset. At operation the appendix Avas slightly inflamed and 
Avas removed. There Avas abundant turbid effusion in the pelvis. The patient 
died the folloAving day. At the autopsy some perityphlitis Avas present and 
there was acute generalized peritonitis. A phlegmonous inflammation Avas 
present in a high coil of the jejunum and there Avas a large abscess betAvecn 
the leaA’^es of the mesentery. Streptococci Averc demonstrated in the affected 


jejunum and in the mesentery. 

Von Saar^® reports tAvo cases. In the first a man of 21 Avas admitted to 
hospital complaining of severe pain in the right side of the abdomen, Ammiting, 
and absolute constipation. He had suffered from epigastric pain after food 
for some years preAuously. At operation there Avas found acute generalized 
peritonitis Avith much turbid effusion. The Avholc of the ascending colon Avas 
the seat of phlegmonous inflammation. It was brought out and fixed in the 
abdominal Avound, and Avas later removed Avith a Paquelin’s cautery, I he 
patient made a good recovery, and continuity of the boAvel Avas restored in 


fiA’e Aveeks. 
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In the second case, a man of 44 was admitted to hospital with a five days’ 
history of constipation, colicky pains in the abdomen, and vomiting foul- 
smelling material. His pre^dous health was good. At operation a high coil 
of jejunum about 13 in. long was found to be the seat of phlegmonous inflam- 
mation. There was an associated patchy fibrinous peritonitis on the parietal 
peritoneum. The mesenteric glands were inflamed. The affected coil of 
bowel was packed off, and the patient died three days later. At autopsy 
the diagnosis of primary phlegmonous jejunitis Avas confirmed. 

Black^’ reports two cases. In the first a Avoman of 53, preAuously healthy, 
AA-as admitted suffering from scA^erc upper abdominal pain and jAcrsistent 
vomiting. She had had a rigor. At operation tAA'enty-four hours after 
onset, plastic peritonitis round the duodenal area AA'as noted. Drainage 
AA'as eniploA'^ed, but the 23atient died shortly afterAvards. At the .autopsy 
phlegmonous inflammation of S in. of duodenum AA'as found, starting 24 in. 
from the pylorus. Cultures from the liA'er, sjileen, and duodenal AA'all grcAV 
streirtococci. 

In the second case, a man of 55 AA'as admitted suffering from abdominal 
jrain and A'omiting folloAA-ed by a rigor. He had had attacks of abdominal 
jAain and A'omiting for years. The A'omiting continued, and there AA'as a second 
rigor thirtj'-six hours after the onset. At ojAeration the AA’hole of the duodenum 
and 8 in. of the jejunum Avere found to be the seat of phlegmonous inflamma- 
tion. A posterior gastrojejunostomy AA'as performed, but the patient died 
thirty-tAA'o hours after operation. 

Glaus^® describes a case in AA'hich a man of 53 AA'as admitted to hospital 
suffering from some (?.) jAulmonarj' condition AA'ith dry cough. Beyond some 
meteorism there Avas no CA'idence of abdominal disease. The patient died 
after a short illness. At the autopsy chronic pulmonary tuberculosis of 
cavernous nodose type Avas found, AA'ith tuberculous disease of the peritoneum, 
suprarenals, liver, and spleen. Gall-stones AA'ere present. In the loAA'er pai't 
of the ileum there AA'as a localized phlegmonous enteritis. The spleen shoAA’ed 
acute splenic tumour, and a culture of S. pyogenes aureus AA'as obtained. The 
AA'all of ileum shoAA'ed purulent inflammation AA'ith Gram-positiA'e cocci and 
Gram-positive bacilli. The interest of this case lies in the clinical latency of 
the coirdition. 

Hellstrom^® gh'es a full account of jAhlegmonous enteritis, and quotes 
Ha'C cases. In the first case a man of 42, preA'iousIy healthy, AA'as admitted 
AA'ith a three days’ historj' of abdominal pain AA'hich increased in scA'erity, 
A'omiting of foul-smelling material, and finall}' absolute constijoation. He 
had a rigor at the onset. At operation phlegmonous inflammation AA-as 
}iresent in a high coil of jejunum, together AA'ith localized peritonitis. The 
affected coil AA-as isolated and jejunostomy performed. The patient died 
shortly afterAA-ards, and at autopsA' it AA'as found that the first 30 cm. of 
jejunum AA-as affected. 

In the second case, a man of 55, preA-iousl}- healthy, AA-as admitted com- 
plaining of A'iolent abdominal jAain. There AA-as tenderness on rectal examina- 
tion. At operation jmrulent peritonitis AA-as present. Drainage AA-as employed, 
but the patient died three days later. At the autopsy a portion of jejunum 
10 cm. in length, and commencing 30 cm. beloAv the duodenojejunal flexure. 
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was found to be the seat of phlegmonous inflammation with associated sero- 
fibrinous peritonitis. The related mesentery was thickened and the lymph 
nodes were inflamed. 

The third case oecurred in a w'oman of 54, previously healthy save for an 
operation for gangrenous appendicitis thirteen years previously, this being 
followed by a ventral hernia. She was admitted suffering from violent 
abdominal pain and bilious vomiting, and this was followed by a rigor. At 
operation twenty-four hours after onset turbid effusion was present in the 
peritoneum, and a fistula was found betAvcen the duodenum and gall-bladder. 
The latter was removed and the duodenum sutured. As the lumen of 
duodenum was so much narrowed a gastro-cnterostomy was performed, but 
a portion of jejunum 30 era. long Avas inflamed and thickened and had to be 
resected. The patient died thirty-nine days later. At the autopsy a portion 
of jejunum 60 cm. below the duodenojejunal flexure was the seat of phleg- 
monous inflammation, and there -was an abscess between the leaves of the 
related mesentery. 

The fourth case was that of a man of 37 who had liad symptoms suggestive 
of a gastric ulcer for one year. He had also complained of bloody stools and 
tenesmus during this time. Twenty-four hours before admission he collapsed 
with severe pain in the left lumbar region and vomiting. The bowels v'cre 
loose. Laparotomy was performed, but no free fluid was found. Complete 
anuria occurred and renal decapsulation was performed on tlie next day. At 
this operation it was found that the whole of the descending and pelvic colon, 
especially at the sigmoid flexure, was swollen ; the wall of the bowel being 
bluish-red in colour. The patient died the next day. At the autopsy the 
peritoneal cavity Avas found to contain clear serous fluid. The colon, from 
the left colic flexure to the rectum, Avas the seat of phlegmonous inflammation. 
The mesocolon Avas SAAmllen and the retrocolic tissues Avere oedematous. The 
kidneys shoAved acute nephritis. On microscopic examination there Avas 
purulent inflammation of the Avail of the colon, and numerous streptococci 
together Avith Gram-positive jAutrefactive organisms Avere present. 

The fifth case occurred in a man of 46 Avho had had digestive troubles for 
many years. His symptoms had become Avorse fourteen days prior to 
admission. He complained of violent abdominal pain and Ammiting. At the 
operation an opalescent exudate aa’Us present beloAv the transverse colon and 
it Avas found that 30 cm. of a high coil of jejunum Avas SAvollen and inflamed. 
The inflammatory process commenced 40 cm. beloAV the duodenojejunal 
junction. The affected loop Avas excised and lateral anastomosis effected. 
The patient died tAvo days later, and at the autopsy the diagnosis of phleg- 
monous jejunitis Avas confirmed. The mesentery Avas thickened. Streptococci 


Avere demonstrated in the boAA'el AA'all. 

Adams^® reports one case Avhich occurred in a man of 68 Avho had had 
dyspepsia of some months’ duration. He was admitted to hospital Avith a 
seven days’ history of intermittent epigastric pain, vomiting, and passage 
of offensive blood-stained stools. At operation it Avas noted that most of 
the coils of small intestine Avere gangrenous. At autopsy most of the 
small and large boAvel Avas sAvollen and oedematous. There aa^s no mesenteric 


thrombosis. 
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Bohmansson-i reviewing tlie Continental literature records 68 cases of 
acute purulent inflammatory processes in the submucosa and subserosa of the 
intestines, including 11 cases collected by himself. 

Analysis of the recorded cases as regards the site of the lesion gives the 
following figures : — 

yo, of Cases Ter cent 

Entire gastro-intestinal tract . . 1 1’5 

Duodentini . . , . . . 18 26’5 

Free part of small intestine . . 19 28'0 

Colon . . . . . . 30 44 0 

The distribution of Bohmansson’s own cases was as follows : — 

Ileum . . . . . . 6 

Caieum . . . . . . 1 

Descending colon . . 1 

Duodenum . . . . 3 

On referring to the abo\'c 11 cases, it would appear that only in some of them 
were the clinical and pathological investigations sufficiently thorough to allow 
of a definite diagnosis of plilegmonous enteritis being made. 

CASE HECORDS. 

Case 1. — The patient, a somewhat obese male, age 51, a foy boatman by occupa- 
tion, was admitted to the Royal Victoria Infirmary at 4 p.m. on Jan. 17, 1931. 

HiSTonv. — Up till four days before admission he had led an acth’e and healthy 
life and gave no history of previous disease. His first symptom was pain of sudden 
onset, localized to the epigastrium and accompanied by marked shivering and latei 
sweating. The pain was intermittent and recurred in the vicinity of and immedi- 
atelj'- abo\'e the umbilicus. A few hours after the onset vomiting began and con- 
tinued with increasing severity up till his removal to hospital. The bowels were 
constipated and there had been no movement for three days, and for two days he 
had not passed flatus. 

On Examination. — ^The patient was cold and collapsed, with a feeble thready 
pulse of 120 and a temperature of 100°. The tongue was dry and thickly coated, 
and he ivas vomiting foul-smelling material at intervals. The abdomen was dis- 
tended and tender throughout, with maximum pain in the umbilical region. There 
was no visible peristalsis. The hernial sites were normal, and rectal examination 
showed nothing abnormal. There were no indications of cardiovascular or of res- 
piratory disease. A tentative diagnosis of mesenteric thrombosis was made and 
immediate operation carried out. 

Operation. — mid-line incision aboA'e the umbilicus was employed. On 
opening the peritoneum marked suppurative peritonitis with much effusion was 
found. The omentum was found to be firmly adherent to a loop of small bowel. 
This was freed, and about 9 in. of bowel was seen to be oedematous, enormously 
thickened, acutely inflamed, and covered UTth patches of adherent lymph. The 
vessels were inspected and found to be pulsating normally. The bowel on either 
side of the affected area ivas somewhat distended. A lateral anastomosis between 
loops immediately aboi'e and below the thickened area was carried out and tube 
drainage emplo 3 'ed. The patient's general condition was bad, and he did not ralK’ 
after the operation, dj'ing twent 5 ' hours later. 

PATHOLOGICAL INVESTIGATION. 

A post-mortem examination (No. 23/31) was performed on Jan. 19, 1931. The 
following report includes onlj’^ relevant matter : — 

Peritoneal Cavity. — Marked acute generalized peritonitis was present, espe- 
ciallj’^ in the upper part of the cavit 3 ’’. There was considerable turbid effusion. 

VOL. XIX. — NO. 75. 24 
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The great omentum and coils of small intestine were pasted together with inflam- 
matory exudate. Twelve inches below the duodenojejunal junction was a dilated, 
cedematous, and congested portion of jejunum which had been isolated by lateral 
anastomosis. This was removed intact. The bowel above the anastomosis was 
dilated, but below the anastomosis it was almost empty in parts. There was no 
gross abnormality in the large intestine. The stomach was markedly dilated 
and contained foul-smelling material. Beyond numerous petechial hajinorrhages 
beneath the mucosa there was nothing else abnormal in the stomach or duodenum. 

The spleen, liver, kidneys, suprarenal glands, and pancreas showed no special 
gross changes other than those attributable to toxaemia. The urinary bladder and 
prostate gland showed nothing abnormal. There was nothing abnormal in the 
aorta or inferior vena cava or in their branches. 

Thoracic Cavity. — There was no evidence of pleurisy or pericarditis. The 
heart showed no abnormality beyond some dilatation of the right auricle, atheroma 
of the first part of the aorta and coronary arteries, and toxic changes in the myo- 
cardium. There was nothing abnormal in the main bronchi, pulmonary artery, 
or lymph nodes at the root of the lungs. The lungs on section showed marked 
terminal passir^e congestion and oedema at the base on both sides. Tliere was no 
evidence of pneumonia or tuberculosis. 

Portion of Jejunum removed at Post-mortem. — 

Anatomical DnscniPTiON. — The affected loop of jejunum was 10 in. long. 
It Avas distended with fluid and appeared to be cedematous. There was evidence of 

early acute peritonitis. It was 
pale in colour, but the super- 
ficial vessels were congested 
and there ivcre numerous sub- 
peritoneal petechial haemor- 
rhages. This Avas most marked 
on the loAver portion of the 
posterior aspect of the loop. 
Throughout the affected por- 
tion of boAA’el many small 
yelloAvish areas could be seen 
shining through the peritoneal 
coat. The boAvel aboA’e and 
beloAv the affected loop shoAved 
no special change saA'e some 
dilatation of the superficial 
A'essels. On dissection of the 
main Axssels supplying the 
affected loop no cAddence of 
embolism or thrombosis could 
be found. There avos no special 
change in the mesentery of the 
affected loop. On opening the 
boAATl a large amount of thick 
j'elloAA’ish fluid escaped Avhich 
had a faint maAA’kish odour. 

A ‘AvindoAv’ atos- cut in the 
anterior aspect of the loop so 
as to expose the interior of the 
boAvel (F7g. 275). There was 
no eAudence of the presence of 
a foreign body. In the central portion of the specimen for an extent of Ti in- 
the boAA’el Avali atos found to be greatly thickened, Amrying from } in. to -1 in- 
places, the measurement being taken from the peritoneal coat to the tips of the 
A-alvulaj connh-entes (Fig. 276). The remainder of the boAi-el at each end of tiie 
specimen shoAA-ed no gross abnormality. The thickening Avas mainly at the expense 



Fig, 275 . — Oese 1. Portion of jojumim removed at 
post-mortem. 
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of the submucous tissues and mucous membrane, but the peritoneal and muscular 
coats were also abnormallj^ thick and were dark in colour, being in strong 
eontrast to the submucosa and mucosa, which were intensely pale and had a 
vitreous appearance in some places. The normal mucosal folds were exaggerated, 



Fio. 270 . — Case 1. Loncitudinal section throngli -svall of jejunum. ( x 3.) 

and in one place situated at the upper portion of the loop the mucosa was 
thrown up into folds so as to suggest a polypoid growth. The superficial layers 
of the mucosa showed extensive desquamation with ha;morrhage, and were necrotic 
in parts, the appearances indicating an intense inflammatory process, phleg- 
monous in type. 

Histological Description. — Sections were stained with hamiatin and eosin, 
and hasmatin and van Gieson. 

1. Mucous Membrane . — This was thrown up into regular folds, and there was 
no evidence of neoplasm either simple or 
malignant, or of a granulomatous condi- 
tion. Under the low power the villi were 
seen to be swollen and elongated and to 
be more cellular than normal. Inflamma- 
tory mdenia was marked, especially in 
relation to the acini of the glands. 

There was extensive desquamation of the 
elements of the mucosa, and in some 
places there was superficial ulceration, 
the villi being destroyed and being re- 
placed bj^ a hiemorrhagic inflammatory 
exudate {Fig. 277). The connective tis- 
sue separating the mucosa and submucosa 
was, however, intact. Under the high 
power the mucosa showed degenerative 
changes which varied between intense 
cloudy swelling and nuclear degeneration 
and complete necrosis. The blood-vessels 
of the villi were congested and showed 
proliferation of the reticulo-endothelial 
cells lining their walls, and in the stroma 
of the villi was a cellular and fibrinous 
inflammatory exudate in which both polj'morphs and mononuclear macrophages 
were abundant. 



Fig. 277.— Case 1. Miieosa of jcjumim 
showing ulceration. ( x 70.) 
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2. Submucous Tissue. — Under the low power tlie submucous connective tissue 
could be clearly made out, but was congested and infiltrated with a cellular and 
fibrinous exudate similar to that described above. The remainder of the submucous 
tissue was represented by a cellular mass extending in a broad band up to the 
muscular coats of the bowel {Fig. 278). Threads of fibrin were interspersed through- 
out the mass, and in some plaees the exudate was purelj'’ fibrinous. Extensive 
inflammatory oedema was present, and numerous congested blood-vessels could be 
seen. Under the high power the cellular constituents of the submucous exudate 
were found to consist of numerous polymorphs and mononuclear macrophages, the 
former predominating. 




Fio. 278 . — Case 1. l\Tuoosa and sub- 
mvioosa of jejunum showing inflammatory 
oxudate. ( x 210.) 


Fia. 279 . — Case 1. Peritonoal and 
longitudinal mu-scle coats of jejunum show- 
ing inflammatory oxudate. ( x 210.) 


3. Muscular and Peritoneal Coats. — Under the low power the muscle bundles 
of the circular coat were widely separated by extension of the inflammatory process 



Fjg. 280 . — Case 1. Exudate in submucosa 
showing inflommatory cells and streptococci. 
( X 04.1.) 


from the submucosa, and similar appear- 
ances were seen in the longitudinal coate. 
The peritoneal coat was also the site 
of a cellular invasion, was intensely con- 
gested, and showed superficial erosions. 
Under high power the muscle fibres of 
the circular and longitudinal coats 
showed intense cloudy swelling and 
degenerative nuclear changes. The serosa 
cells of the peritoneal coat were swollen 
and disintegrated in many places. The 
character of the cellular exudate was 
similar to that described above {Fig- 
279). 

Bactehioi.ogical Examination.— 
Stains used were carbol thionin, Gram, 
and Gram-Weigert. 

Smears from Bmvcl Contents. — These 
showed numerous streptococci in short- 
chained and diplococcal forms, together 
with Gram-positive and Gram-negative 
bacilli. Many degenerate leucocytes were 
present. 
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Smears from Surface of Mucosa . — ^These showed similar appearances, but the 
streptococci were relative^ more numerous. 

Section of Bowel Wall . — In relation to the mucosa comparatively few organisms 
were present, tliese being mainly Gram-positive bacilli. On passing towards the 
submucosa enormous numbers of streptococci in diplococcal and short-chained forms 
were seen {Fig. 280). Phagocytosis was active. Bacilli were practically absent in 
the submucosa. Organisms were verj"^ scanty in the muscular and peritoneal coats, 
but were seen in relation to the cellular exudate which was separating the muscular 
bundles. 

Cultural examination was not undertaken. 

Case 2. — ^^Ve are indebted to Professor G. Grey Turner for access to his notes 
of this case and to the specimen which he has preserved. 

Hisxonv. — The patient, a male, age 65, a farmer by occupation, was admitted 
to Professor Turner’s private hospital on Jan, 25, 1913, with the following history. 
He had suffered from a large left scrotal hernia of very long standing. Forty-eight 
hours before admission he had an attack of severe abdominal pain associated with 
shivering. 

On Examination. — The abdomen was very tender all over, but was not dis- 
tended. The pulse was 100 and the temperature 101’8°. The patient’s condition 
rapidty became worse and he was admitted with a provisional diagnosis of strangu- 
lated hernia. On admission he looked like a man dying of peritonitis. 

Operation. — The hernial sac was found to contain a large amount of small 
intestine which ivas somewhat congested and inflamed. There was no actual strangu- 
lation, and it did not appear that the severe symptoms could be explained from the 
state of the hernia. The incision was extended and an affected loop of bowel was 
found high up on the left side of the abdomen. The appearance of the intestine 
resembled that of a gangrenous appendix, being greatly swollen, very much thick- 
ened, and with yellowish points all over its surface. The conclusion at the operation 
was that the loop of intestine had been inside the hernial sac and had not recovered 
after its return to the abdomen. As the patient was extremely ill the loop was 
surrounded with tissue drains and the abdomen closed. He became steadily worse 
and died about twelve hours later. 

PATHOtOGICAt INVESTIGATION. 

At the autopsy the loop of bowel was found to be in much the same condition 
as at the time of the operation. It proved to be a part of the upper jejunum and 
could not by any chance have been in the hernial sac. Beyond some little peri- 
tonitis the rest of the abdominal contents were healthy. The notes state that the 
heart was diseased, but the precise lesion was not mentioned. 

Portion of Jejunum Removed at Post-mortem. — 

Anatomicai, Descuiption. — The specimen consisted of a portion of jejunum 
14 in. long, together with the mesentery in relation to it {Fig. 281). A ‘window’ 
had been cut in the bowel so as to expose its interior. The central portion of the 
specimen, 54 in. long, showed great thickening of the bowel ivall varying from in. 
to in. in places, the measurement being taken from the peritoneal coat to the tips 
of the valvulaj conniventes. The remainder of the bowel at each end of the speci- 
men showed no gross pathological change. In the affected portion the valvula; 
conniventes were thrown up into polypoidal masses, and the thickening was mainly 
confined to the mucosa and submucosa, though the muscular and peritoneal coats 
were also abnormallj^ thick. The submucosa was j’-ellowish-white in colour but in 
some places was discoloured from altered blood. The surface of the mucosa was 
the seat of intense inflammatorj" change and was completely necrotic in places, and 
there was evidence of considerable superficial haemorrhage. 

Examination of the external aspect of the entire specimen showed the presence 
of diffuse purulent peritonitis, most marked over the thickened portion. In the 
latter area numerous extensive purulent deposits could be seen shining through the 
peritoneum. The distribution of these deposits suggested the presence of a purulent 
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lymphangitis spreading towards the mesenteric aspect of the howel. In tliis area 
there was a mass of acutely inflamed lymph nodes. Numerous small subperitoncal 
ha:morrhagcs were present, especially at the antimcsentcric border of the thickened 
portion. Dissection of the main vessels supplying the bowel failed to reveal any 
evidence of embolism or thrombosis, nor did the colour of the bowel suggest that 
vascular obstruction had been the cause of the condition. 

The gross appearances of the specimen suggested a phlegmonous inflammatory 
process. 

Histological Descmption. — Sections were stained with lucmatoxylin and 
eosin, and haimatoxylin and van Gieson. Notwithstanding the fact that the speci- 
men had been preserved in glycerin for eighteen years before sections were cut, there 
was remarkably little obscuration of fine histological detail. 



Fig. 281 . — Case 2. Portion of jojumim roinovcil ot post^mortorn. 


Bowel Wall . — In general the appearances corresponded exactly to those alreadj' 
described under Case 1, but the inflammatory process appeared to be more intense. 
The mucosa showed acute inflammatory change throughout, and in many places 
the appearance varied between superficial desquamation and ulceration, and com- 
plete necrosis. There was no evidence of neoplasm or of a granulomatous condition. 
The submucous connective tissue was clearly defined, but extending from the mucosa 
and infiltrating the circular and longitudinal muscle layers was an inflammatory 
exudate, consisting of polymorphs and mononuclear macrophages interspersed with 
threads of fibrin. The peritoneal coat showed intense acute inflammatory change 
with superficial erosions. 

Under the high power numerous minute yellowish-brown granules were seen, 
both in mucosa and submucosa. The appearances suggested the precipitations so 
frequently seen in old formalin specimens. A positive prussian-blue reaction in some 
of the granules indicated that hmmosiderin was present, but on treating sections 
with caustic potash the majority of the granules disappeared. 

Seetion of Mesentery . — This included the main vessels supplying the affected 
portion of the bowel and also an enlarged lymph node. The main vessels showed 
no evidence of thrombosis, but the artery was the seat of a marked degree oi 
arteriosclerosis. The lymph node showed acute lymphadenitis with marked reticulo- 
endothelial hyperplasia and infiltration with polymorphonuclear leucoejdes. 

BACTEniOLOGiCAL EXAMINATION. — Sections -were stained with carbol thionm, 
Gram, and Grani-IVeigert. 
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Secliou of Boivel Wall . — In relation to the mucosa large numbers of organisms 
were present, these being mainly Gram-positive bacilli of various tjTies and short- 
chained streptococci. On passing towards the submucosa the appearances in some 
places corresponded to a pure culture of streptococci in short-chained and diplo- 
coccal forms ; few bacilli were present. Phagocjdosis was active. Streptococci 
were abundant in the exudate infiltrating the muscular coats of the bowel, but were 
scanty in the peritoneal coat. 

Mesenteric Lymph Node . — No organisms could be demonstrated. 


SUMMARY. 

1. Two cases of acute localized phlegmonous enteritis of streptococcal 
origin are reported. 

2. In common with manj^ of the cases recorded there was a sudden onset 
associated with a rigor and acute abdominal symptoms suggestive of acute 
intestinal obstruction. 

3. There was a rapidlj" fatal termination with peritonitis. 

4. Vascular obstruction and foreign body were excluded as etiological 
factors, and there w'ere no indications of pysemic deposits elsewhere in the 
body. 

5. Pathological investigation suggests an autogenous infection possibly 
resulting from local injury of the bowel wall. 

We are indebted to Jlr. Trevor Barnett and to ]\Ir. A. R. D. Pattison for 
valuable assistance in reviewing the literature relative to phlegmonous enteritis. 
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SPONDYLOLISTHESIS.^ 

By NORMAN CAPENER, 

SURGEON TO THE PRINCESS ELIZABETH ORTJIDP-E0TC HOSPITAL, EXETER. 

Displacement of the presacral spine forwards upon the sacrum has attracted 
a great deal of attention since the name of spondylolisthesis was applied to 
it by Kilian in 1S54. In the latter half of the nineteenth century those 
chiefly interested were the obstetricians, who, stimulated by the work of 
Neugebauer, recognized the lesion as an occasional cause of dilHcult labour. 
With the advent of roentgenology fresh interest Avas aroused, and it has 
become apparent that this condition is at least as common in men as it is 
in women. A further development has been provided by improA^ed lateral 
roentgenography of the spine, Avhich has made possible the detection of 
lesions not seen in antero-posterior vicAVS. At the present time spinal lesions 
are being increasingly investigated because of the onslauglit of the motor-car 
and of other mechanical deAuces. In vicAv of its possible relation to trauma, 
the subject of spondylolisthesis occasionally provides material of medico-legal 
interest. 

The present paper is based upon a study of 34 eases of spondylolisthesis, 
and of anatomical and roentgenological material, AA'ith special reference to the 
mechanics of the lesion and to its diagnosis. The main features of interest 


are summarized in the folJoAving table : — 

Cases 

Males (53 per cent) . . 

18 

Females (47 per cent) 

1C 

Under 25 years of age (youngest 11) . . 

13 

BetAA’een 25 and 50 . . 

15 

Over 50 years of age (oldest 71) 

G 

Spondylolysis Avith displacement 

23) 

For>vard displacement of entire 5th lumbar A’ertebra 

6)34 

Displacement of 5th, but of uncertain type 

.. 5) 

Early cases — mild displacements 

9 

Spina bifida present . . 

15 

Sciatica prominent symptom . . 

. . 12 

Severe injury to spine 

3 

Moderate injury to spine 

0 


Types. — There are tAvo types of spondylolisthesis. The first is one that is 
often described in text-books and occasionally in journal articles, but is rare. 
In this practically the entire 5th lumbar vertebra slips forAi'ards upon the 
sacrum and carries the rest of the spine Avith it. The second type, the one 
Avhich is most frequently seen, and Avhich Avas Avell recognized by Neugebauer 
as Avell as by most modern Avriters, consists in the separation (or spondylo- 
lysis) of the 5th lumbar vertebra into tivo portions by a solution of bony 
continuity in the lamime posterior to the transA’^erse processes, in such a AA'ay 


* From the Department of Surgery, University of Jlichigan, Ann Arbor. 
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that the part bearing the spinous process and inferior articular surfaces 
moves backwards and tlie rest of the vertebra slips forwards upon the sacrum. 
This is the condition discussed in this article. 

Literature. — There have been written, up to the present time, about 250 
articles upon this subject, a considerable number being of German or American 
origin. Until 1900 almost all of them Avere based upon descriptions of museum 
specimens, the pioneer Avork being carried out by Neugebauer. In England, 
Lane in 1885 discussed spondylolisthesis as one of the numerous changes 
found ill the spine of labourers ; but one of the best descriptions of patho- 
logical material Avas by LaAvrence in 1900. The remarks by Blacker supple- 
mental to LaAA'rence’s paper are of importance, as he clearly appreciated that 
the site of bony defect AA'as in the interarticular portion of the laminas of the 
5th lumbar A’-ertebra. Of modern British clinical and roentgenological AA'ork, 
that by Brailsford is the most noteAvorthy. In America in 1912, folloAAang 
a description of a case, Fitch garm an important list of 161 references to the 
literature. In recent years Whitman, Albee, Kleinberg, and Willis haA’^e made 
Amluable contributions. An article by Me 5 mrding in 1931 reporting 121 cases 
is of great interest from the clinical point of aucav. In this series 62 per cent 
of the patients AA'ere males. In 1928 Faldini in Italj^ made an excellent 
contribution to the study of spondylolisthesis. He applied a different title 
to each of the tA\'0 types of lesion ; for the rare slip of the entire 5th lumbar 
Afertebra he reserved the name ‘ spondylolisthesis ’ ; for the commoner lesion 
he used the title ‘ spondylolysis ’. 

The Congenital Nature of the Basic Lesion of Spondylolisthesis. — IMany 
Avriters have noted the congenital nature of the defect in the lamina; of 
the last lumbar vertebra. The most extensive investigation is bj’' Willis, 
AA'ho has reported upon a series of oA^er 700 skeletons, and finds such defects 
in the neural arch of 4-28 per cent of indiAuduals. It has often been stated 
that the neural arch of the last presacral A'ertebra, instead of being dcA'^eloped 
from tAA’o primary centres of ossification, may haA^c four, one for each pedicle 
and superior articular process and one for each lamina, and that it is failure 
of the latter to fuse AAuth the former that permits the common form of 
spondylolisthesis to occur. Willis suggests that although such a congenital 
origin is probably the only satisfactory explanation of these lesions, yet the 
embryological eAudence upon AA’hich this statement should be based is A^ery 
AA’eak. 

What Part does Trauma take in the Development of Spondylolisthesis? — 

Assuming the presence of a congenital defect, it cannot, hoAVCA'^er, be 
denied that trauma plays an important part in the further dcA^elopment of 
spondjdolisthesis. Can this condition, on the other hand, dcA'elop as a purely 
traumatic lesion ? The ansAver is at present unsatisfactory, as a study of 
the literature reveals that no one has presented a case in Avhieh trauma has 
been proved to be the causal factor to the extent that, as the result of the 
injury, spondylolisthesis can be shoAvn to have developed in a spine knoAvn 
by previous X-ray examination to haA^e been normal. Furtliermore, the 
majority of cases or specimens reported upon have been advanced lesions, 
and no demonstration has been made of the progression in the same patienr 
from the pre-slip stage to a Avell-marked spondylolisthesis. Reports haA'e, 
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however, been published of eases in which tlie deformity has oecurred in 
spines previously stated to have been normal clinically (Kleinbcrg, Turner). 

It is obvious, however, that mechanical strain imist he of inllucncc, and 
it is probable that the greatest part is played by the ordinary influences of 
gravity that everyone is subjected to, tliough a history of violent injury to 
the back is presented by some patients. 

Emphasis has been placed upon the increased tilt of the saerum towards 
the horizontal in the production of spondylolisthesis. In fact, Armitage 
Whitman has described several cases of pre-spondylolisthesis in which this 
was a prominent factor. While not denying the existence of this and of the 
consequent increase in the shearing stress exerted at the lumbosacral joint, 
I believe that certain other details must be borne in mind. At the inception 


of the condition lordosis may be absent. In snp])ort of this arc the following 
facts : The commoner types of injury comjilaincd of by those patients in 
whom trauma is a prominent feature arc : (1) The lifting of heavy weights ; 
(2) Falls to the ground upon the buttocks ; and (3) The fall of heavy weights 
on to the shoulders. In none of these is lordosis likely to occur ; in fact, m 
all of them it is an almost impossible position. In lifting a heavy weight, 
a man starts with his hips flexed and the lumbar spine arched backwards. 
Elevation of the load is largely carried out by use of the gluteus maxinnis 

muscles Avith extension of the hips. 


Thus the sacrum is actively tilted back- 
wards and forced against the laininie 
of the 5th lumbar vertebra. When an 
individual is forced to sit suddenly on 
the ground, the lumbar spine becomes 
flexed so that the normal curA’’e is 
obliterated. If a load is suddenly forced 
on to the shoulders or upper back, the 
jiaticnt ‘caves in’ forwards; in other 
Avords, he collapses AA'itli the lumbar 
spine again held in extreme flexion. 
So - called traumatic spondylolisthesis 
usually occurs in men, in AA'hom lordosis 
in extreme form is not so common } 
found as in AA'omen. In the examnia- 
tion of the early cases in young adu s 
Avhere slipjiing has scarcely commence , 

Fig. 282.-Dingramnmtic lateral view of I been impressed by the 

lower spine to show the influence of sacral of lordosis 111 IntC caSCS tllC lorOG 

present is, I feel, secondary to the dis- 
placement at the lumbosacral joint, an 

is of a peculiar kind in that the sacrum, instead of being nearly horizonta , 
is rotated into the Amrtical position and carries AAuth it the spinotis process 


Fig. 282. — Diagrammatic lateral view of 
lower spine to show the influence of sacral 
and lumbar wedges upon the last lumliar 
vertebra. 


of the 5th lumbar A'^ertebra [sec Fig. 280). 

An important factor that I think has been OAmrlooked is the dredge- i_o 
influence proAuded by the upper and posterior borders of the sacrum ( ^s- 
282). The apex of the AA'edge is formed by the articular facets of the sacrum, 
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and this is driven upwards and splits the 5th lumbar vertebra into two 
portions at the site of congenital non-union. Thus is initiated spondylolysis, 
and ‘spondylo?isl/(Csjs\ or slipping, follows through the continuance of the 
two influences of wedge action and shearing stress. 



In the lumbar spine, because of 
the direction of its curve, weight 
transmission tends to be displaced 
posteriorly from the bodies to the 
laminre and articular facets, and the 
lamina; of the 5th will thus tend to 
be nipped between the sacrum and 



Fig. 284. — Tracing of lateral skiagram 
of cervical spine in a patient ivith fracture 
of the atlas and axis showing analogou-s 
splitting of vertebr.-c. {By courtesy of Dr. 

F. J. Hodges.) 

an upper wedge provided by the 
lower articular processes of the 4th 
lumbar vertebra. Such conditions 


ifFio. 283.--Xracine of , are difficult of demonstration in the 

t'le thoraeico^umbar resting Spine. I am fortunate there- 

pressionstroS?s°ancHw?y%^o^^^^^ fore in being able to present an 

, ’ ‘ X-ray (Fig. 283) of a lumbar spine 

r 1 ^^ctors can be studied in a stationary form. The patient had 
la a ong-standing tuberculosis of the upper lumbar vertebrae with severe 
CO lapse anteriorly. At the lumbosacral joint a mild spondylolisthesis has 
commenced. Examination of the illustration, in which the chief lines of 
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force have been indicated by arrows, will reveal how splitting of the 5th 
lumbar vertebra has probably occurred. 

As a demonstration of a somewhat similar wedge action elsewhere in 
the spine, the case illustrated in Fig. 284 is of great interest. In this the 
1st and 2nd cervical vertebrse have been split each into two halves at points 
analogous to the site of tlie lesion in spondylolisthesis. The apices of the 
wedges involved are here provided by the condyles of the oceijmt on the one 
hand and the anterior edges of the superior articular surfaces of the 3rd 
cervical vertebra on the other. The cause of this lesion was a motor-car 
accident. 

Spina Bifida. — With one morphological defect, it would not be surprising 
to find other similar anomalies, and this in fact is true of spina bifida and the 



Fig. 285. — View of lumbosacral spino at operation in a case of severe spondylollstbosis, 
showing wide bony defect in the sacrum. 


interarticular defect that is present in spondylolisthesis. While I do not 
believe that spina bifida bears any causal relation to spondylolisthesis, I find 
that those cases having wide gaps in the laminre of the 5th lumbar vertebra 
or sacrum do show much more severe forward displacement. In Fig. 285 is 
illustrated the type of sacral defect found in two very severe cases of 
displacement operated upon by the writer. 

Rotato-scoliosis. — In spondylolisthesis the amount of displacement is often 
not symmetrical because the laminal defect may be present on one side only. 
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In such cases rotato-scoliosis results {Fig. 286 ). This is of great interest, as 
the lumbar spine is commonlj^ supposed to possess little power of rotation on 
account of the situation in relation to the sagittal plane of the articular facets. 
The usual reasoning regarding lumbar rotation assumes that the axis for such 


r 






Fig. 28G. — -Severe spondyloUsthesLs with rotnto-scolio'sis. 


a moA'emeiit must lie at tlie centre of the vertebral bodies. There are scA'eral 
mechanical factors that combine in the lumbar region to make it feasible 
for the axis of rotation to be placed posterior to the spinal canal. The centre 
of the circle of Avhich the normal lumbar curve is a segment is situated 
posteriorh% and it is therefore easier for rotation also to occur upon a posterior 
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axis. If the lumbar concavitj' is increased, the centre of gravity is displaced 
posteriorly in relation to the lumbar vertebral bodies. Supposing that the 
axis of rotation were to be displaced to the tips of the spinous processes, the 



Fin. 287. — Dingrammntic out- 
line of ft lumbar vertebra demon- 
strntinc in oxnpeernted form 
poKsible rotation upon n posterior 
axis. 


arrangement of the articular facets would be admirably suited to allow of 
a fair range of movement of this type {Fig. 2S7). 

Factors Limiting Displacement. — That the supports of the spondjdolisthetic 
5th lumbar vertebra are verj’- insecure is obvious ; nevertheless in the 
majority of cases the displaced body comes to a final position of rest after 
making only a moderate forward movement. There are several factors that 
favour natural arrest. One of these is provided by the iliolumbar ligaments 
that pass from the transverse processes of the last lumbar A’^ertebra to the 
iliac crests ; these are assisted by the interspinous ligaments and the posterior 
spinal muscles. The effect of all these ligamentous structures is increased 



"Fio.. 288. — Tracings of lateral views of two cases of spondylolisthesis with buttress 
formation beneath the last lumbar vertebra. 


by the tendency of the pelvis to assume a more vertical position by rotation 
on its transverse axis. Bone often proliferates from the anterior surface of 
the sacrum beneath the displaced portion of the 5th lumbar A'^ertebra, 
forming a sufficient buttress to preA’^ent further slip {Fig. 2S8). In many 
AA'eight transmission must be partly assumed b}"^ the laminae and spinous 
processes, and it is possible in some for the 4th lumbar vertebra, through 
its inferior articular facets, to come into direct contact Avith the sacrum. 

Clinical Features. — In AA^ell-adAmnced cases it is usually not difficult to 
make the diagnosis of spondylolisthesis on clinical examination alone. A 
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shortened trunk in M'hich the lower ribs are depressed, sometimes almost 
into the pelvis, is associated with a rotation of the pelvis upon a transverse 
axis so that the sacrum appears more vertical {Fig. 289). There is a small 

hollow behind the lumbar spinous pro- 
cesses, and at the lower end of this hollow 


there is a bonj’’ projection which in the 
commonest type of spondylolisthesis is the 


tip of the spinous process of the 5th lumbar 
vertebra, and not, as often stated, the 


upper border of the sacrum. A peculiar 
waddling gait may be observed ; this is 



due to hyjjerextension of the hips secondarj^ 
to the pelvic rotation. 

Pressure upon the branches of the 
cauda equina is not uncommon, and is 
manifested by sciatic neuralgia or neuritis. 
In the A’’ery early cases, low back pain is a 
common complaint, but nothing character- 
istic may be found except a small promin- 
ence of the 5th lumbar spinous process. 





Fzg. 289. — A patient with severe 
spondylolistliesis, showina characteristic 
rotation of the pelvis upon a trans- 
verse axis. 

X-ray Appearances. — For early 
diagnosis X-ray examination is 
essential. In the antero-posterior 
Anew {Fig. 290) the well-developed 
cases giA’'e very characteristic 
appearances, as is well illustrated 
in Brailsford’s article. The lateral 
view is of greater importance for 
early diagnosis, and the folloAving 


f\ 



Fig. 290, — Antoro-postorior view of a case similar 
to that shown in Fig, 289. 


points at the lumbosacral junction must be observed : (1) Alinement of the 


anterior and posterior borders of the vertebral bodies ; (2) Widtli of tire 
interA^ertebral disc ; (3) Shape of the intervertebral foramina ; (4) Continuity 
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of the neural arched ; (5) Length and relation of tlie spinous processes ; 
(6) Evidence of structural bone changes ; (7) Degree of lumbar curve and 
angle of the sacrum ; (8) Evidences of spontaneous arrest. 

1. In advanced cases, the forward dis))lacement of tire 5th lumbar body 
is easily seen. Because of the thickness of the intervertebral disc milder 
projections of the anterior border of the 5th lumbar body may be more 
difficult to distinguish. For sucii cases Ulimann has devised a test which is 
illustrated in Fig. 291. Regarding alinement of the posterior borders of the 




Fio. 291. — Two tests for early spondylolisthesis : (1) Comparison of nntoro-poslrrior 
cUamotors of last trvo lumbar vortebrro ; and (2) XlHman’a sign. In tho latter a lino is 
drawn at right ongles to tho upper border of tho sacrum at its anterior odgo ; tho 5tli lumbar 
vertebra should lio entirely behind this lino. A, Normal spino ; B, Spond3’lolistlicsi3. 


vertebral bodies some caution must be exercised in the interpretation of dis- 
placement, as a normal joint (because of some obliquity of the X-ray tube) 
may show an apparent subluxation. This is due to the shadow cast by the 
lateral mass of the sacrum which may project behind the posterior border 
of its body. 

2. There is often some narrowing of the intervertebral space, wliicli in 
most cases is probably secondary to the displacement ; when due to the 
destructive lesion of tuberculosis it may be a causal factor in the origin of 
a spondylolisthesis. 

3. The intervertebral foramina of this interval are the smallest of the 
lumbar series, and in spondylolisthesis are elongated irregularly in the antero- 
posterior direction. 

4. One of the most characteristic features, which is usually seen best in 
early cases, is the break in the lamina; ; this may appear as a gap continuing 
the lumbosacral intervertebral clear space backwards above the spinous process 
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Fig. 292. — Untouched print of 
a lateral skiagram of earty spondy- 
lolisthesis. The larainnl defect is 
ivell shown, but the spinou.s jiro- 
cesses are unfortunately lost in 
printing. 



Fig. 293. — A slriagram of 
a similar case to that shown 
in Fig. 292. Certain of the 
bony details have been out- 
lined in ink. 


o 
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of the 5th lumbar vertebra. Occasionally this defect may be observed in 
the antero-posterior view {Figs. 292-294). 

5. Normall 3 >- the 5th lumbar spinous process is the shortest of the lumbar 
series, but in the commoner type of spondylolisthesis it projects backwards 
beyond the 4th spine. A useful diagnostic point is to measure the antero- 
posterior diameters of the 4th and 5th lumbar vertebrjc. In these eases the 
5th will usually be found longer than the 4th ; a reversal of the normal 
{see Fig. 291). 

6. As further evidence of the wedge-like influence of the sacrum there 
may be found, besides the separation of the lowest lumbar r-'ertebra into two 



Fig. 294.— Antpro-posteriov vipw of .snmo case ns Fir/. 293. TIio defective Inminio 

liavo been outlined. 


portions, an angulation of the tAvo halA'cs so that their extremities point 
doAvnAA'ards. 

7. In my experieirce the degree of lumbar curve and the angle of the 
sacrum have not been excessive ; as already stated, in the extreme cases 
the latter tends to assume the Aiertical. 

8. As eAudences of spontaneous arrest, bony buttress formation may be 
seen attached to the anterior surface of the sacrum under the projeeting 
jAortion of the 5th lumbar Aiertebra, and the loAver articular process of the 
4th may rest on the sacrum (see Fig. 288). 

Treatment. — That many patients have spondylolisthesis Avithout symptoms 
cannot be denied. In the early cases the temptation is great to try to 
the further dcA^elopment of the deformity by bone-grafting operations. Tie 
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early treatment should, hoAvever, be that of any postural backache: the 

remoA^al of conditions of labour likeh’^ to accentuate the lesion, a period of 

rest, and the proAusion of a brace 

AA’here lAecessary. Operation should 

be reserA'ed for cases not responding 

to such treatment or AA'hich are 

giving CA'idence of further slipping. 

Bone-grafts undoubtedly assist manj’- 

patients, but it must be remembered 

that the result does not, from the 

mechanical point of aucaa', possess 

great efficiency. Tremendous forces 

are brought to bear upon the graft, 

Avhich is badly placed for the pre- 

A^ention of further slipping. In cases 

AA'ith sacral spina bifida it is difficult 

to obtain fixation for the graft at 

the loAA'er end {see Fig. 285). The 

ideal operation AA'ould be either an 

anterior bone-graft so placed as to 

fix the body of the 5th lumbar A’-er- 

tebra to the sacrum and forming a 

buttress, or some form of antero- , 295. — TJieoreticnl aJtemafives to 

, . „ , . , . , , tile posterior bone-craft operation for 

lAOsterior fixation of the tAA'o hah'^es spondylolisthesis. 

of the dmded A^ertebra {Fig. 295). 

The technical difficulties of such procedures, hoAA'CA'er, preclude their trial. 

SUMMARY. 

Spond 3 dolisthesis, equall)’- common in men and AA'omen, is found to be 
of tAA'o types. The more usual results from a separation, through a probable 
congenital defect, of the 5th lumbar A’ertebra into tAAn portions. Besides the 
foi’AA'ard displacement of the body of this A'ertebra, its spine and laminae are 
displaced baclcAvnrds AAuth the sacrum. 

The place of trauma in producing, the subluxation and the influence of 
other factors besides lordosis are discussed. The author belicA'es that the 
sacrum acts as a AA’edge, the apex of AA'hich (the upper and posterior edge) 
is driA^en upAA’ards and causes a diastasis of the last lumbar A'ertebra, and 
that the posterior portions of the lumbar A-^ertebra; take a more actiA'c part 
in the production of spondAdolisthesis than is usually recognized. 

Factors faAmuring natural arrest of tlie displacement are described ; the 
surest of these is the formation of a bonj’- buttress from the front of the 
sacrum. 

Good lateral X-ray studies are frequently the only means of detecting 
the A’er\" earh' displacements, AA'hich Avill be found to be more common 
than is usualh' suspected. Roentgenological tests for earh' cases are 
illustrated. 

Mechanically ideal, though teclmicalh' unsuitable, opcratiA'e procedures 
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are mentioned and the visual treatment is outlined ; this in most cases should 
first be conservative. 

I wish to acknowledge my indebtedness to the late Dr. P. M. Hickey, 
Professor of Roentgenology at the University of IMichigan, who inspired me 
to carry out this studj’’ and who generously placed the resources of his depart- 
ment at my disposal. 
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POST OPERATIVE MASSIVE COLLAPSE OF THE LUNG.’^ 

A CLINICAL AND EXPERIMENTAL STUDY. 

By DAVID BAND and I. SIMSON HALL, EDiNBunoir, 

INTRODUCTION. 

jModekn technique in operative surgery has brought about a great drop in 
the incidence of complications to surgical cases in the post-operative period. 
ImpTOved anaesthesia, general or local, pre-operative preparation, the anticipa- 
tion and treatment of shock, asepsis, gentleness in handling, careful dissection, 
and intelligent and co-operative after-treatment have all follo%ved increased 
knowledge of surgical pathology, living pathology, and biochemistry. 

With the diminution of the incidence of sepsis, shock, cardiac failure, 
etc., attention has become drawn to the increasing number of cases in which 
pulmonary complications arc present. In this group are many classes of 
lesion, but their increasing importance is seen from these figures taken from 
Cutler, who found the reported incidence of pulmonary complications after 
operation to be : — 

] 808 , . . . 0-38 per cent 

1910 . . . . 1-80 per cent 

1021 . . . . ii-ii per cent and a mortality 

of O'a per cent 

That author, from the records of 1562 cases, estimated the case-mortality of 
a post-operative pulmonary complication at 20 per cent. Of these chest 
conditions, 76-4 per cent arc noted as commencing within forty-eight hours 
of operation, and they arc described under the diagnoses of pleurisy, bron- 
chitis, lironchopneumonia, lobar pneumonia. 

In other analyses of pulmonary post-operative complications similar 
figures are obtained, and the lesions are described under similar headings. 
One author, Beckman" (1910), has given a double analysis of circulatory and 
lung complications, and it is interesting to note that his figures for phlebitis 
and pleurisy are closely approximate, viz., 0-38 per cent and 0-3.3 per cent, 
almost 60 per cent of the former having the further and more deadly com- 
plication of pulmonary embolism. These last figures are of special interest 
when it is remembered that Cutler, Cutler and Hunt,^^ and .Schlueter and 
Weidlem, in a scries of papers, have developed the embolic theory in relation 
to these pulmonary complications. Bronchitis and bronchopneumonia are 
alleged to be due to showers of minute emboli released from the lymphatic 


* From the Department of Surgical Research, Edinburgh University, and the Royal 
Infirmary. Edinburgli. 
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field of the operation area, carried in the lymphatic circulation to the blood- 
stream, thence to the right heart and lung. A mild pneumonitis is set up, 
and secondary factors of sepsis, blood-borne or inhaled, determine the severity 
of the subsequent bronchopneumonia. In animal experiments they were 
able to control the effect of an embolus artificially introduced via the jugular 
^'ein. Different degrees of infecting virus in the artificial embolus produced 
a mild or virulent pneumonitis ; the milder strains, a pulmonar\'’ abscess. 
They blame local chilling, sepsis, asphyxia, acidosis, and the primary disease 
as the main factors in etiology, while rough handling and irritative anresthesias 
also play an important role. 

The use of the X rays in chest diagnosis, and a closer investigation of 
the post-operative chest from a clinical standj)oint, probably account for the 
increasing number of collapse cases now reported : so that we have Scott®- 
(1925) describing no fewer than fortj' cases of massive atelectasis. The 
tabulated facts are : — 

Seasonal Influence — nil. Age — 12 to 49 years; 40 per cent third decade. Time — 80 per 
cent within 48 hours of operation. Duration — 2 to 17 days. llcsuU — in thi.s scries ali 
recovered. Site — 73 per cent right lung, usually lower lobe. 

Description. — Pain, dyspna'a, tachycardia, cyanosis, cough. Temperature 300°-104-S'’. 
Pulse 108-1C0. Respiration .80. Thoracic asyniinctry — unilateral dullness and displace- 
ment of heart to the affected side. Breath-sounds: (1) Diminished, verj' faint bronchial 
breathing ; (2) Coarse rales. 

X-ray Appearance. — iMarkcd density of affected lung, deviation of heart to affected 
side, elevation and relative immobility of the diaphragm. 

Following the appearance of rfilcs the signs become those of a bronchopneumonia with 
a thick tenacious sputum. 

The types may be classified as ; (1) Fulminating ; (2) Moderately severe ; 
(3) Latent. They terminate by: (1) Lysis ; (2) Complications ; (3) Crisis. 

In a recently published article on the subject Sheret®'* reports the occur- 
rence of pulmonary collapse in 18-1 j’er cent of 149 male patients and 13'7 
per cent of 112 female patients in their post-operative course. 

The condition of massive atelectasis of the lung was recognized by 
Legendre, Bailey, and others as far back as the middle of the last century. 
Since that time it received but spasmodic attention till, in 1890, Pasteur^ 
described the condition and by his later work established it on a sound basis 
as a clinical entity. 

From this time many complete accounts have been given, notably by 
Scott, Churchill,® Leopold,®® and others, so that any further complete 
summary would serve no useful purjDose. Perusal of the literature, however, 
convinces us that, excellent as many of these articles are, the evidence upon 
which rest the many and various theories advanced is extremely slender when 
it is judged from experimental or clinical standpoints. The present series 
of experiments was undertaken to attempt to supplement that evidenee and 
provide a sound basis of experimental proof for one theory of the origin 
and mechanism of the condition, when met with in its post-ojrerative form, 
and possibly at the same time to provide some link with other tyj^es which 
at first sight appear unrelated to that just mentioned. 

There is no doubt that we owe our knowledge of the ultimate mechanism 
of collapse to the classical experiments of Lichtheim,®® whose Avork, quoted 



POST-OPEEATIYE COLLAPSE OF LUNG 389 

and described by practically every writer on this snbject, proved beyond 
doubt that the collapse of the alveoli was due to the absorption of alveolar 
air into the blood-stream. Hence all investigation is directed towards the 
discovery of conditions or mechanisms which will tend to this result. 

The action of drugs on the bronchi has frequently been investigated 
with a view to ascertaining whether these can play any part in producing an 
obstructive or tonic condition in the bronchial muscle. Dixon and Brodie^- 
in 1903 gave a very complete account of the effects of drugs on bronchial 
muscle. They point out that chloroform, ether, and atropine tend to dilate 
the bronehioles. while suprarenal extract produces slight contraction. They 
further state that no tonic effect was ever observed. Bullowa and Gottlieb® 
mention similar observations carried out with the help of the fluorescent 
screen and radio-opaque substances. 

The diaphragm has been investigated by %^arious experimenters, in a 
number of cases with the object of disproving Pasteur’s original statement 
that massive collapse was due to the paralysis of the diaphragm. Elliott 
and Dingley^^ early established the fact that no collapse of the lung follows 
division of the phrenic nerve or hemisection of the cord at the second or third 
cervical segments. Hemisection produces paralysis of the intercostals as 
well as of the diaphragm, in effect depriving the lung on the one side of the 
chief part of its movement. Schroeder and Green®^ give a verj^ complete 
account of the effect of phrenicectomj'-, and add the interesting conclusion 
that, although there is an innervation of the margin of the diaphragm from 
the intercostal nerves, this supph' is in no Avay sufficient to carry on 
the work of the diaphragm after section of the phrenic nerve. Coryllos 
and Birnbaum® also have failed to produce atelectasis after division of 
the phrenic nerve. Slore recently Lemon®'* has shown that, although dia- 
phragmatic excursion is affected after phrenic neurectomy, there is no influence 
on vital capacity. 

The influence of the extrinsic nerves of the lung has been dealt with by 
Fontaine and Herrmann,*® who succeeded in denervating the lungs of dogs 
almost completely. Their results are of importance from the fact that they 
tend to show that there followed no change in respiratory movement, and 
that severing of the nervous connections did not prevent collapse. 

The most interesting experiments, bearing on atelectasis as a post-operative 
complication, are those of Tucker, Lee, and their co-workers.®®’ ®® By 
simulating the conditions found by actual observation through the broncho- 
scope in patients suffering from atelectasis, they have reproduced the condition 
and have been able to study its mechanism and treatment. The mechanism 
of onset and the ajipearances of the lung during the production of the 
atelectasis, as well as the influence of r'arious gases, have been recently 
studied in an exhaustive manner by Coryllos and Birnbaum. By an ingenious 
balloon thej" have been able to occlude the lung at will, and so study the 
process of atelectasis in detail. The experiments of Lee and Tucker, however, 
have gone a step farther b}^ attempting to produce, not so much the condition 
of atelectasis by a known process, but the conditions predisposing to it, and 
observing the reaction of the lung to these conditions and to the methods 
of treatment. 
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REPORT OF FOUR CLINICAL CASES OF POSTOPERATIVE 
PULMONARY ATELECTASIS. 

We are indebted to Professor D. P. D. Wilkie for permission to record 
the following cases. 

Case 1. — .T. B., male, age 33 years. This jiaticnt was admitted to the Royal 
Infirmary, Edinburgh, with a history of indigestion over a period of ten years. A 
diagnosis of duodena) ulcer was made follorving clinical and radiological investigation. 
He had been gassed during the war, otherwise the general health had always been 
good, and no morbid sign was present in the other systems. 

Opeeation (Ana?sthetic ; chloroform and ether). — Transverse epigastric incision. 
A chronic peptic ulcer was present on the postcro-superior aspect of the first part 
of the duodenum. There was a mucocele of the appendix. A gastro-duodenostoniy 
was performed, and the appendix was removed. Next day' the patient appeared 
distressed, the respiratory' rate had increased to thirty ])er minute, and the pulse 
and temperature were elevated. Some cyanosis was present. The heart was dis- 
placed to the right, and dullness and diminished breath-sounds were present at the 
right base. On X-ray' examination marked density' was found over the lower 
half of the right lung, and the heart and mediastinal shadows were displaced to the 
right. Carbon-dioxide gas inhalations were administered, and brought about rapid 
improvement in the patient’s condition. Respirations became deeper, the cyanosis 
disappeared, and the expectoration became more abundant. In two days the pulse 
and respirations had returned to normal, though dullness, coarse rales, and bronchial 
breathing were present in the chest. Complete return to normal, as seen in a radio- 
gram, did not occur till the eleventh day after the operation. The patient was 
discharged from hospital on the twenty-first day after the operation. 

Case 2. — Mrs. E. D., age 55 years. Patient had had digestive symptoms for 
thirty years. She was admitted to the Royal Infirmary, Edinburgh, four hours after 
perforation of a gastric ulcer. 

Operation (Anaesthetic ; chloroform and ether). — Right paramesial incision. 
A perforated gastric ulcer was present on the lesser curvature of the stomach. Free 
fluid was found in the peritoneal cavity. The perforation was closed and a glass 
suprapubic drain was inserted to the pouch of Douglas. Recovery was uneventful 
till the fifth day, when respiratory distress commenced, accompanied by cy'anosis 
and elevation of temperature and pulse. The physical signs were ; dullness at the 
left base, diminished breath-sounds, and movement of the heart to the left side. 
The diagnosis of massive collapse was confirmed by the radiogram, which demon- 
strated marked density of the left lower lobe of the lung and movement of the heart 
shadow to the affected side. With carbon-dioxide therapy relief was brought about 
in forty-eight hours, though physical signs in the lung persisted for nearly three 
weeks. The heart shadow remained slightly displaced for sixteen day's after the 
onset of the condition. 

Case 3. — F. R., female, age 13 years. Patient had two mild attacks of appendi- 
citis during the preceding y'car. On the morning of admission to the Royal Infirmary, 
Edinburgh, she was seized with severe abdominal pain, which passed to the right 
iliac fossa. Superficial and deep tenderness were present over McBurney’s point. 

Operation {Anesthetic : chloroform and ether). — Gridiron incision. The 
appendix was acutely inflamed and pelvic in position. The appendix was removed 
with drainage. Rceovery was uneventful till the fifth day after operation, when the 
patient became slightly cyanosed and developed a cough. The left lung base was 
dull to percussion and breath-sounds were faintly bronchial in character. Radio- 
logical examination demonstrated massive collapse of the left side {Figs. 296, 297). 
Later the same day some sticky mucus was coughed up, and thereafter the breath- 
sounds became vesicular and crepitations were heard. No elevation of temperature 
occurred. Two days later the chest was clear, both on clinical and radiological 
examinations. 
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Fig. 290 .^ — Case 3. Fovty- 
eiglit lioiirs nftcr the onset of 
symptoms. Jfnrkecl density 
tliroiighont the grenter pnrt of 
the left lung. The heart is 
displaced to the left. The left 
half of the diaphragm is 
elevated. 








Fig. 297. — Case 3. Nine 
days after the onset of sj’m- 
ptoms. The lung densities are 
equal and normal. The heart 
shadoiv lias i-etiirned to its 
normal position. The dia- 
phragmatic levels are equal. 
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Case 4. — G. S., male, age 22 j’ears. Patient was a healthy j'oung man who 
had suffered from intermittent attacks of abdominal pain assoeiated with nausea 
and vomiting. Slight tenderness on deep palpation over McBurney’s point persisted, 
and a diagnosis of chronic appendicitis was made. 

Opekation (Ancesthesia : ehloroform and ether). — Battle’s incision. The 
appendix was kinked and bound down by numerous adhesions and its wall was 
thickened. The appendix was removed. TJic following day the patient showed 
very marked signs of respiratory distress. Cyanosis was present, and there was 
elevation of pulse and temperature. Dullness was present over the greater part of 
the right lung, and breath-sounds were faintly bronchial in character. The cardiac 
dullness had moved to the right of the .sternum. On radiological examination 


marked density was present 
throughout the lower two-thirds 
of the right lung, and the car- 
diac shadow was seen drawn 
over to the right (Fig. 298). 
The patient remained veiy dis- 
tressed, cough was persistent 
and non - productive. Many 
coarse rales could be heard 
throughout the affected lung. 
On the third day after the 
development of the collapse the 
condition of the patient was 
verj" grave. Expectoration was 
very slight and coughing very 
ineffectual in getting rid of the 
bronchial secretion. Broncho- 
scopic aspiration of the retained 
mucopurulent secretion was car- 
ried out, after spraying the 
upper respiratory passages ivith 
cocaine. On passing the bron- 
choscojie through the cords, the 
deviation of the trachea to the 
right became apparent by a 
slight bulging of the left tra- 
cheal wall. When the broncho- 
scope was passed doum to the 
level of the carina this was 
found to the right of the mid- 
line of the visual field. The 
mouth of the right bronchus 
contained a considerable quan- 
tity of whitish secretion. About 
10 c.c. of thick viscid secretion was removed from the right lung. Movement in the 
right lung could not be observed accurately owing to the amount of secretion lying 
in the bronchi, but movement was obviously diminished. There rvas immediate 
relief to the respiratory distress, and the pulse and temperature fell. The breath- 
sounds became bronchial in character, with finer accompanying rales. Uccovery 
was complete in ten daj's following the bronchoscopic aspiration, and the chest was 
normal both in clinical and radiological examinations. 

On bacteriological examination the sticky mucopurulent secretion aspirated was 
found to contain a hea^y infection of pneumococci. The glutinous character of the 
material was particularly noticeable. Part of the secretion M'as laid aside for experi- 
mental injection ; the remainder was tested against various dilutions of gum acacia, 
in order to get a measure of its viscosity. TJie viscosity of the secretion was esti- 
mated at 75 per cent b3^ comparison with similar strengths of gum acacia. 



Fig. 298 . — Case 4. Forty-eight lioiu’S ftfter the onset 
of sj’^mptoms. I^tarJcecl density of lower lobes of the rigljt 
lung. Heart displaced to the right. 
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After this cxpcriaiec it seemed ap|,ropriatc to follow the '-"‘'"'I''' 
Tucker and Lee, "- 2 . =»• ^5. 3g and trv to produce what seemed to us the ])rc 
disposing conditions under which we might expect the appearance of co apse 
To do this we have used similar methods, utilizing gum solutions to simulate 

secretion in the bronchi. 


THEORIES OF CAUSATION. 

Theories of the origin of atelectasis fall roughly into four groups ; 

(1) Those which postulate an active process in the lung, probably of reflex 
nervous origin ; (2) Those in which posture is considered the most important 
point ; (3) Those in which the essential is an absorption of air below an 
obstruction such as rvould be provided by a plug of mucus ; (4) Diaphragmatic 
paralysis. Several writers put forward a combination of these possible causes 
and suggest various underlying states to account for them. 

Pasteur^® believed that atelectasis was due to an active contraction of 
the lung following the paralysis of the diaphragm, the contraction being of 
the nature of an imbalance between the contractile and expansile powers 
of the lung owing to the impairment of the latter by diaphragmatic foilure. 
Elliott and Dingley,^® however, very shortly afterwards pointed out that 
the arrangement of the lung musculature does not permit of this supposed 
action. 

One of the most popular theories is that spasm or some vasomotor dis- 
turbance is at work. Scott, Santee, Leopold,^® Scrimger,®® Bergamini 
and Shepherd® all incline to the view that bronchial spasm is the underlying 
condition. Scrimger draws attentioir to the fact that the smooth muscle 
fibres in the bronchial walls are scanty, and he believes that they are 
insufficient to cause a complete collapse, and, that being so, he assumes that 
the presence of mucus is required to complete the mechanism. Santee, 
Bergamini, and Shepherd produce the most convincing arguments for some 
such mechanism in their quotations of four cases, rvith complete pathological 
reports of death at the time of operation, the cause being massive atelectasis. 

Apart from this clinical evidence, and in passing, we may remark that 
we are not convinced, as the authors seem to be, that the obstructive theory 
is inapplicable; there is singularly little evidence that reflex irritation or 
spasm can produce anything resembling atelectasis — in fact, the experimental 
evidence goes far to iregative the possibility. Opening the abdomen and 
traumatizing the viscera has never been observed to cause any spasm of the 
bronchi, and violent external stimuli seem to act by fixation of the muscles 
of respiration, and in this way interfere witli the normal mechanism of the 
lung. 

The work of Fontaine and Herrmann®^® on denervated lungs points to the 
fact that if there is any question of nervous stimulus, the cause is just as 
likely to be found in the lung itself as in the operation field. Again, we may 
refer to the fact that so far we have no record of cases of collapse of the lung 
in those conditions wduch Ave are accustomed to refer to as of nervous origin 
namely, asthma and angioneurotic oedema. Indeed, these affections have 
been proved to cause the reverse condition, namely, emphysema, by virtue 
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of the intermittent spasm. As far as we are aware, there is no reeord of the 
produetion of tonie spasm of the bronchi either by clinical or experimental 
observation. We cannot help concluding, therefore, that there is no direct 
evidence that any condition of spasm or other vasomotor disturbance is pro- 
duced in the lung which is concerned with the causation of massive atelectasis. 

One of the most difficult classes of ease to reconcile with the more 
favoured theories of causation is the traumatic type — for example, that follow- 
ing gunshot wounds of the chest. Sir John Rose Bradford^ has given a verj' 
complete account of the atelectasis which accompanies a considerable per- 
centage of all penetrating wounds of the chest. This writer mentions that 
urgent symptoms have always been absent in contralateral collapse, but also 
observes that no case of complete contralateral collapse has been seen. This 
seems to indicate a process of gradual onset, or one in which the symptoms 
are masked by the greater trauma of the wound, and it also lends support 
to Crymble’s!® observation that the wounded man tends to lie on the un- 
wounded side, thus introducing the very definite factor of limitation of lung 
movement. Crymble further points out that the recover}’’ of the collapse is 
independent of the processes in the opposite lung, meaning that, although 
the other lung becomes more involved by pathological processes, the recovery 
of the collapsed lung is not unduly retarded. Here again we have the condi- 
tion differing apparently in pathology from the trauma it accompanies, and 
pointing to some factor which is coincident with the -wound. Lilienthal makes 
the suggestion that the pathology of gunshot collapse differs from that of 
post-operative collapse, but it seems unnecessary to complicate the matter 
in this way, as the pathology itself has been determined by Lichtheim,-“ 
Coryllos and Birnbaum,** and others, the mechanism by which it is produced 
being the problem which requires solution. 

Pursuing the subject of posture as a jjossible factor iir the production 
of atelectasis, we find in Briscoe® a strong supporter of this theory, and he 
has worked out several different types of patient likely to de-^’-elop atelectasis 
from the deflation of the lower lobes consequent on the posture adopted, the 
determining factor being crural disability from overlying 25leurisy. The theory 
is interesting in that the ultimate mechanism is purely diminution of respira- 
tory force. While it is feasible for certain cases, the chief objection seems 
to us to lie in its inapplicability to so many other types of case. The assump- 
tion of the presence of pleural inflammation in every individual suffering from 
this complication ajDpears to us to be unwarranted. 

In conclusion, one would like to refer to those cases which have been 
recorded as occurring after operation under sjjinal anresthesia. These have 
been pointed out as disproving the fact that massi-\m collapse is primarily 
due to lung interference. We think, however, that these cases are strongly 
in favour of the occurrence of some such mechanism as we describe, as will 
be seen if the technique of this particular form of ansesthesia is considered. 
Anmsthesia frequently reaches above the costal margin, and the intercostal 
muscles are out of action when the abdomen is opened. The consequence 
is that the diaphragm has to carry the Avhole burden of respiration. If the 
ojjeration is upirer-abdominal, there is considerable interference with the 
diajrhragm by handling. If lower-abdominal, the probability is that some 
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degree of Trendelenburg position is used, thus enusing further 

of the diaphragm by the tendency of the viscera to move to the uppci pait 

of the 'Abdominal cavity. „ . i 

Thus we have the essential mechanical lactor of serious embarrassment 

of respiratory mechanism. 


EXPERIMENTAL INVESTIGATION. 

U.sing dogs, an extensive series of operative procedures was carried out, 
individually a'lid in combination, under narcosis. The series of experiments 
has been divided into nine groups, each of. which introduced a variation in 
tlie operative procedure or in the technique employed. The effect on the 
respiratory tract was studied in each group, using clinical, bronchoscojiie, 
and radiographic methods. In certain experiments the animal was killed, 
and the respiratory organs were examined at autojjsy. 1 he groups were 
made up as follows : — 

1. — ^I.,upnrolon)y. 

II . — ItroneUoscopy and bacteriotogicul cxannnalion of normal dog’s bronchus. 

III. — Bronchoscopy and t,l>c inlroduclion of gum acacia of varying degrees 

of viscosity to tlie right bronchus. 

IV. — Brouchoscopic introduction of a solid foreign body to tiie' lumen of tlie 

right bronclais, 

V . — ^Ijaparolomy comljincd witii bronchoscopic introduction of gum acacia 
to the lumen of tlw right iironcbus. 

VI , — Hroiichoscopic introduction of gum acacia of low viscosity, followed by 
strapping of lire ebest. 

VJI , — Introduction of gum acacia of viscosity similar to specimen of bronchial 
content obtained from a patient suffering from massive collapse, followed 
by the application of adhesive strapping to the lower ribs. 

Vlll . — Exposure of tlie riglil plirenie nerve in tlie neck, study of the effect of 
electrical stimulation and avulsion of the nerve. 

IX . — Bronclioscojiic introduction of gum acacia in a previously plircniccotom- 
i/.cd aninial. 

Narcosis was produced by the liypodermic injection of amytal and 
morphine two hours prior to the experiment. The dosage was calculated 
from the body tveight of the animal. The anaesthesia obtained gave complete 
satisfaction for all operative procedures, and the cough reflex was abolished, 
ihe return to consciousness tvas complete in three to three and a half hours 
from the time of the injection, and no undesirable symptoms presented. By 
avoiding an inhalation anmsthetic, the intrabronchial secretion was under the 
control of the operators and bronchoscopic examinations w'ere made with 
greater freedom. IMassivc collapse of the lung developed in Groups VJI. and 
JX in every case. 


EXAMPLES FROM TYPICAL ANIMAL EXPERIMENTS. 

Gi’OUj) J. — ^Jjapai'otomy. 

Dog, male, wciglit 10-45 kilos. 

I’rcltmuuwy X-ray cxaiiimatioii of tlie chest revealed no ahnonnalily. The 

«' .■iapteWirio'-cd 
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Anaesthesia : open ether. 

Abdomen opened by a paramesial incision througli the right reetus muscle. 
The stomach, liver, and small intestine were handled and slightly traumatized. The 
wound was closed in layers with linen sutures. 

In 24 hours : X-ray examination repeated. Lung fields of normal density, 
diaphragmatic movement normal and equal. Heart shadow undisplaced. No 
lobular collapse of the lung present. Recovery uneventful. 


Groi(j) II. — Bronchoscopy. 

Dog, male, weight 10-45 kilos. 

Ansesthesia : amytal 6 c.c. ; morphine 1 gr. hypodermically, given two hours prior 
to experiment. 

Bronchoscope passed. Bronchi inspected and found to he normal. Swabs taken 
from bronchial mucosa and from teeth for bacteriological examination. Movements 
of bronchial tubes during inspiration and expiration .studied. 

Lipiodol was injected through the bronchoscope. The animal was X-rayed and 
a normal photograph of the bronchial tree obtained. 

Bactekiologicai, Report. — Culture from swab from normal dog's bronchus 
yielded growths of a few streptococci, a few pneumococci. Culture of swab from 
healthy dog’s teeth yielded grovdhs of a few short strepto- and diplococci. 


Group III. — Bronchoscopy and the Introduction of gum acacia of varying 
degrees of viscosity to the right bronchus. 

a. Dog, male, weight 11 kilos. 

.'^nfesthesia : amytal 5-5 c.c. ; morphine 1 gr. 

Bronchoscope passed, and 5 c.c. of 40 per cent gum acacia injected into the 
lumen of the right bronchus. 

The animal showed no signs of distress and appeared quite normal twenty-four 

hours later. X-ray examination the 
following day revealed a few scattered 
areas of lobular collapse at the base 
of the right lung. There was no 
displacement of the heart. 



Fig. 299 , — Group IV. The foreign body is in 
position in the right bronchus. Heart and lungs 
normal. 


b. As in previous experiment. 

Ten c.c. of 50 per cent gum acacia 
injected into the lumen of the right 
bronchus. 

Result similar to that in previous 
experiment. A few areas of lobular 
collapse were noted. 

Group TV Bronchoscopic intro- 

duction of a solid foreign body to the 
lumen of the right bronchus. 

Dog, male, weight 11-4 kilos. 

Anajsthesia : amjdal 5-5 c.c. ; 
morphine 1 gr. 

A solid portion of rubber re- 
inforced by a U-spring was accurately 
fitted into the lumen of the right 
bronchus, to remain there securely 
after release of the spring. X-ray 
examination carried out shortly after- 
wards revealed the foreign-body plug 
to be in position (Fig. 299), On 
recovery from the anfesthetic the 
animal was active, and coughed con- 
siderablj'. Twenty-four hours later 
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x-ray examination revealed the foreign body in the animnrx slonmeh. The lung 
rvas normal-and the animal veil. 

Group F.-Iiaparotomy combined with bronchoscoplc Introduction of gum 
acacia to the lumen of the right bronchus. 
a. Dog, male, weight 12 kilos. 

Anesthesia : amvtal 6 c.c. : morphine 1 gr. . , , r4i,„ 

Bronchoseopic injection of 10 c.c. of 50 per cent ginn acacia to the lumen of the 

”*^'\aparotomy carried out immediately through a right rectus incision. Tlie 
ahdomiLl viscera were handled, and the wound closed m layers by hnen sutures. 
A slight degree of dv.spnoca was noted after operation. Twenty-four hours later the 
animal appeared normal. On X-ray examination scattered areas of lobular collapse 
were present in the right lung. 

b. Dog, male, weight 11-3 kilos. 

Anajsthesia : amytal 5-5 c.c. ; morphine 1 gr. . 

Laparotomy carried out as in previous experiment. Bronchoseopic intro- 
duction of 15 c.c. of 75 per cent gum acacia to the lumen of the right bronchus. The 
animal became dyspneeic and remained with .signs of respiratory distress for three 
hours after the experiment. TAventy-four hours later the animal aiipcarcd normal. 
On X-ray examination there rvas a considerable number of scattered areas of lobular 
collapse in the right lung. There was no deviation of the heart or the mediastinum. 


Group VJ . — Bronchoseopic introduction of gum acacia of low viscosity, 
followed by strapping of the chest. 

Dog, male, weight 11 kilos. 

Amesthesia : amytal G c.c. ; morphine 1 gr. 

Six c.c. of 40 per cent gum acacia Avere introduced to the lumen of the right 
bronchus. A band of adhesive strapping aaws applied round the loAvcr ribs. 

TAA-enty-four hours later X-ray examination rcA’caled considerable lobular 
collapse in the right lung, but no dcA'iation of the heart. 

Bxpcrimcnl : Bnoxcno.scoric Inthoductiox or BnoxcniAL Coxt3!x’ts fjio.ai a 
Patient suffeiung froai Post-opeuative Massive Coi.eapsf. of the Lung. 

Dog, female, AA’eight 7-4 kilos. 

Amesthesia ; amytal 4-5 c.c. ; morphine 1 gr. 

PohoAA'ing introduction of the bronchoscope, 3 c.c, of the bronchial content, 
Avhich had been preserA-ed AA'itli aseptic precautions, Avere injected into the lumen 
of the right bronchus. In ten minutes it aa'us noted that there Avas a slight increase 
in the respiration rate in the animal, hut thirty UAinutes later a return had been made 
to normal. Fifteen hours later animal found dead, 

Post-moriem Report . — Generalized bronchopneumonia aa'bs present. A pure 
groAidh of pneumococci AA'as obtained from bacteriological examination of uncon- 
taminated lung tissue. 


Group VII . — Introduction of gum acacia of viscosity similar to specimen of 
bronchial content obtained from patient suffering from massive collapse, followed 
by the application of adhesive strapping to the lower ribs. 


a. Dog, male, AA-eight 12 kilos. 

Amesthesia : amytal 6 c.c. ; morphine 1 gr. 

Bronchoscope introduced and the injection of 75 per cent gum acacia continued 
until the lumen of the right bronchus Avas filled, 30 c.c. in all. A stdp of SSaI 
strapping Avas then applied to the loAA-er ribs. * 

In 3 hours : slight increase in density of right lung, associated Avith some dis- 
placement of the heart to the right. 

In 24 horns : complete and marked density throughout right lung. Heart and 
mediastinum displaced to the right. The right half of the diaphragm is elevated 
The animal is restless and inclined to be saA’age, (Fig, 300.) ” 
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JTig. 300 . — Orottp VII (Dog a). Twenty-four 
hours. Complete density throughout right limg. 
Heart and mediastinum displaced to the riglit. 
Right half of the diaphragm elevated. Intra- 
bronohial gum acacia and strapping of the chest. 



Fig. 302. — Group VII (Dog a). Ten days. 
The heart is normal in position. The lung is 
clear e.veept for one or two areas of lobular 
collapse. 



Fig. 301. — Group VII (Dog a). Forty-eight 
liours. Marked density of right lung. Heart 
displaced to light. 



Fig. 303.— (?rowp VII (Dog 6). Twenty-four 
lio\irs. Complete density through right lung. 
Heart and mediastinum displaced to nght. 
Right half of diaphragm elev’uted. Intrabron- 
chial gum acacia, and strapping of the chest. 
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In 48 hour.: n,arkccl dcnsUy IhrougWI Ihe Ti«Ul Um». Heart displaced, 
^^'““ifl’days: upper and middle lobes still dense, lamer lobe cleari.,-. Heart, 
still ^l^^anddi^l^gmdcva^^ «‘'‘nred to nor.nal position 

part of Lg eUariug rapidly. There are still scattered areas of >nereased dursrts. 

Diaphragm functioning. 

In 10 davs : heart normal in position . 

(Fig. 302.) 

h. Dog. male, weight 10-.5 kilos. 

trif' Tl’in™ .,f l.mncl,„sc«,.e ;u.,l ,.r 

-0 c'c T?p”r «rgm,! pcaoip inlo .igl.t l.romto., A strip of tolhctvo strnp|»,>p 
was applied to the lower ribs. Early dyspncca. X-ray examination. 


still slight lobular (•olla))se in lung. 


, • t 



Fig, sot,-— Group VII (Dog h). Six days. 
The density over the right King is cicaring 
iTregvdatly. The right hah o5 tiie diaphragm is 
still elevated. The heart has not yet returned 
to its normal position. 



Fie.. 306 . — Group VII (Dog c). Complete 
densitj' throughout right Jung. Displacemont of 
the heart to tho right. Elevation ot right half 
of tho diaphragm. The animal was killed at 
this stage. Intrabronchial gum acacia and strap- 
ping of the chest. 


In 24 hours : displacement of heart to the right ; marked density over Avhole 
of right lung ; right half of diaphragm elevated. (Fig. 303.) 

In 8 days ; lieart sliadotv has returned slighth'^ in normal direction. Marked 
and persistent density over whole of right lung. 

In 6 days ; density over right lung is clearing irregularly. The diaphragm is 
still elevated. The heart has not yet returned to its normal position. (Fig. 304.) 

In 11 days ; heart and diaphragm normal in position and appearance. Lung 
clear except for one or trvo slight areas of lobular eollap.se. 

c. Dog, female, weight 9-4 kilos. 

Anicsthesia : amjhal 5 e.c. ; morphine 1 gr. 

Bronchoscopic introduction of 20 e.c. of 73 per cent gum acacia to right 
bronchus. Application of strapping to lower ribs. X-ray examination. 

VOL. XIX. — no. 75. 
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Fig. 30(i, — Group VII (Dog c). Section of right hing twenty -four hours nfter induction 
of collapse. The alveoli are collapsed, the lining cells are cedcinatous, and a hieinorrlingio 
exudate has occurred. The r'essols aro greatly dilated. 




( 
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Fxg. 307. — Group VII (Dog c). Section of normal left lung. 
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In 21 l.onr.. complete tetsity over right lung, .lisplnccmml of l.cnrl to the 

right, elevation of diaphragm. i .mfriimv at once earned out. 'llie 

“ The animal .vas killed ^ conSCi. without normal 

Dr»to or the ™‘el, rvnr„resenl null n lue.norrhagie enuilnte ho,l oeeurred 
‘'TTl* S' SS'e’„llap,e or the lung une eniK-rlmentally proiluml h. 


every case. 

Gmun FJJJ.— Right phrenic nerve exposed In the neclc and divided, electrical 
stimulation, and later avulsion of the distal end carried out. 


Dog, female. U'cight fl kilos. 

Anesthesia ; amytal 5 c.c. : morphine 1 gr. : 


open other. 



Fig. 308 . — Group VIII. Effect of electrical Fig. 309. — Group VIII. Effect of avulsion 

stimulation of right phrenic nerve. The right of the right phrenic nerve. Tho right half of 
half of the diaphragm is in contraction. tho diaphragm 2 .s elevated and paralysed. 


Oblique incision made in the neck : cervical nerves and phrenic nerve exposed 
and isolated, right phrenic nerve secured and divided. Kffect of electrical stimulation 
and avulsion studied under screen examination. 

X ray. — Phrenic-nerve stimulation produced sudden spasm of the diaphragm 
and fixation of the lower ribs. Excessive stimulation brought about a convulsive 
.spasm of tile thorax in addition. During mild stimulation the diaphragm was seen 
to be in spasm and fixed in full contraction, the lower rib interspaces were narrowed. 
The heart appeared to have deviated to the right. {Fig. 308.) 

The phrenic nerve was avulsed, slowly and completely. The wound was closed 
with linen sutures. Subsequent radiological examination revealed cessation of 
movements and elevation of the right half of the diaphragm. The mediastinum was 
normal. {Fig. 309.) 
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Group IX. — Avulsion of phrenic nerve and production of paresis of one half of 
the diaphragm, followed by the taronchoscopic introduction of gum acacia. 

Dog, male, weight 9'4 kilos. 
Anaesthesia ; amytal 5 c.c. ; mor- 
phine 1 gr. ; open ether. 

Avulsion of right phrenic nerve 
carried out as in previous experiment. 
Paresis of the right half of the dia- 
phragm was confirmed hy X-ray 
examination. 

One Month Later. Anaesthesia; 
amytal and morphine. 

Bronchoscope passed and 15 c.c. 
of 75 per cent gum acacia introduced 
to the lumen of the right bronchus, 
when it was occluded. Twenty 
minutes later some dyspnoea was 
observed, and on screen examination 
an increase in the density of the lung 
shadow of the affected side was noted. 

In 24 hours : massive collapse of 
the right lung was observed, and the 
X-ray photograph was typical, with 
complete densitj' throughout the right 
lung and deviation of the heart and 
mediastinum to the right. (Pig. 310.) 

Kesolution was complete in ten 
days. Massive collapse of the right 
lung had been produced. 

The experiments were also carried 
out in animals on which the left side 
was similarly dealt with. Identical 
results Avere obtained. 

RESULTS OF EXPERIMENTS. 

A solid foreign body placed in the lumen of the bronchus under narcosis 
was coughed up oir recovery from the ansesthesia (Group IV). In Groups 
III, V, and VI areas of lobular collapse Avere found in the lung. In Groiqos 
VII and IX massive collapse of the lung AA-as produced. In Group VII gum 
acacia (75 per cent), of viscosity similar to that of the intrabronchial secretion 
from a patient suffering from massive collapse of the lung, Avas introduced 
to the right bronchus of a narcotized dog. The procedure Avas folloAved by 
the application of strapping to the loAver ribs of the animal. In Group IX 
a previously phrenicectomized animal A\'as taken. Gum acacia of the same 
viscosity as in Group VII Avas introduced to the bronchus of the phrenicec- 
tomized side, under narcosis. 

It Avill be seen that three factors, acting in combination, AA'ere necessarj'’ 
for the experimental production of massive collapse of the lung, namely : 
(1) InirabroncMal content of defi7iite viscosity ; (2) Aholitio^i of the cough reflex ; 
(3) Limitation of respimtory movement. 

1. Viscosity of Intrabronchial Content. — It Avas found that the more 
fluid types of intrabronchial content, i.e., under 70 per cent gum acacia, AA'cre 
expressed proximally and expelled after the return of the cough reflex. No 



Fio. 310 . — Group IX. Coinpieto density of 
lower liolf of the riplit lung. Displacement of 
tlie heart to the right, rntrabronchial gum 
acacia and phrenic neurectomy. 



POST-OPEBATIYE COLLAPSE OE LUNG 403 

interference with respiratory function occurred, and at most 
of lobular collapse were seen in the radiogram of the chest A solid fore 
body plugging the bronchus was always expelled on the return of the ^ ' 

reflex, after expulsion rapid aeration of the lung followed, and no areas o 
collapse were seen on the radiogram fifteen hours later. I’he means by which 
there was obtained a gum acacia solution of viscosity similar to the .secretion 
in the human bronchus in a case of massive collapse, has been described. 1 fie 
estimation of 75 per cent gum acacia strength was arri\'ed at by comparison 
in test-tubes. On studying the effect of the introduction of 7 ;j per cent gum 
acacia with the bronclioscope, it is seen that tlie viscous material clings to 
the wall of the bronchus. There is a .slight to-and-fro movement with inspira- 
tion and expiration. As the bronchus dilates with inspiration, hovsever. the 
gum moves distallv farther down the lumen. Soon, as the diameter of the 
lumen of the bronchus diminishes, partial and finally complete obstruction 
occurs. As one writer has put it ; “ the secretion agglutinates to obstruct 
2. Abolition of the Cough Reflex. — The use of morphine as an adjuvant 
to amjAal amestbesia was particularly valuable. The cough rcllcx remained 
inactive during the intrabronchial manipulations provided these were carried 
out gently and without trauma to the mucosa. At the end of the experiment 
the animal remained more or less asleep in its cage for an hour or two. and 
n .0 effectual spasm of coughing took place. Later the animal moved about 
and drank water. Yomiting did not occur. If effectual coughing did take 
place following traumatization, the gum acacia was cxjiclled, the air-])assagc.s 
were cleared, and the lung became fully aerated. Persistent dec]i narcosis 
was found to be unnecessary both for the intrabronchial or intra-abdominal 
manipulations, provided these were carried out gently. 

3. Limitation of Respiratory Movement. — In Group VII tliis was pro- 
duced by the application of adhesive strapping to the lowest ribs on one side. 
The tension was similar to that sometimes used when securing an upjier abdo- 
minal dressing and less than that for fractured ribs. The strapping ^Yas applied 
over the hairy coat, to allow a fair margin of movement with respiration. In 
Group IX limitation of respiratory movement had been brought about some 
weeks previously by avulsion of the phrenic nerve on one side. The subse- 
quent paralysis of one half of the diaphragm was always confirmed bv radio- 
graphic examination. In phrenicectoinized animals no further measures to 
limit respiratory movement were taken, and no strapping was applied to the 
chest after the introduction of the gum acacia to the bronchus. It was found 
that in these animals a paramedian epigastric laparotomy incision, made and 
closed under aseptic surgical conditions, produced no limitation of respiratory 
movement. Complete aeration of the lung bases u'as confirmed by radio'- 
graphie examination. The animals moved about in their cages with apparent 
freedom on the night of operation, and in none of the experiments was laparo- 
tomy a causative factor in the production of massive collapse of the lun^r 


APPLICATION OF EXPERIMENTAL FINDINGS TO SURGICAL PRACTICE. 

Under this heading the question must be asked : Are these three factors 
(1) viscid intrabronchial content, (2) abolition of cough reflex, (3) limitation 
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of respiratory movement — present in tlic ]Jost-operative period in surgieal 
praetiee ? If they are, then a certain incidence of post-operative collapse of 
the lung is to be expected. 

1. Viscid Intrabronchial Content. — The ‘wet’ amcsthctic is too well known 
to warrant further description. The bronchial hypersecretion may have 
accompanied a temporar}^ or chronic bronchial catarrh, or it may be due to 
the action of irritant anjesthetic vapour on a sensitive mucous membrane. 
Cigarette-smoking has been blamed as an etiological factor. Asthmatics, as a 
rule good subjects for careful inhalation anjcsthesia, have also been mentioned. 
The frothy hypersecretion of the typical ‘wet’ aiiicsthcsia is probably of less 
imjoortance in the etiology of massive collapse than the more Auscid type of 
secretion obtained in much smaller quantity from those patients in Avhom 
chronic irritation has produced a more patchy type of reaction in the respira- 
tory passages. To this group smokers and asthmatics belong. 

2. Abolition of Gough Refiex. — The cough reflex is abolished in every 
inhalation anaesthesia. In most cases operated on under local or spinal 
anaesthesia a preliminar}^ sedatiAm or narcotic is giA^en. The intrabronchial 
content is subject mainly to the rhythmic movements of the bronchial tube 
alone. It is knoAvn that an intrabronchial content aboA'c a certain Auscosity 
tends to be indraAvn to the smaller branches of the bronchial tree. The right 
bronchus offers a more direct route to the descent of such retained secretion. 
In the immediate post-operative period it is customary to administer morphine 
or its derh^atives, to allay pain. The sedative action of morphine on the 
respiratory^ centre and the cough reflex is Avell knoAvn. Later the pain in the 
AA’ound jAroduced by coughing is such that the conscious patient Amluntarily 
tries to avoid any spasmodic respiratory effort such as coughing, sneezing, 
or laughing. 

S. Limitation of Respiratory Movement.— Quiet regular breathing is 
demanded from his anesthetist by every surgeon. No deficiency in aeration 
of the lung should occur, hoAVCAer, unless the presence of intra-abdominal 
packs, or the operathe position of the patient, should unaA'oidably interfere 
to some extent Avith the descent of the diaphragm or rib excursion. In such 
cases the lung bases alone are deficiently aerated. The application of oA^cr- 
tight bandages, especially Avhen such bandages extend OA^er the costal margin, 
is a potent factor in limiting post-ojieratiAm moA^ement of the abdomen and 
ribs during respiration. The narcotized respiratory centre maintains breath- 
ing of a shalloAv type only. Aeration of the lung bases is considerably 
impaired. Secondary factors of po.sture and flatulent distension arc also of 
importance. The supine patient does not haA^e the aid of graAuty in the 
descent of the liA^er during inspiration. Similarly the patient placed in an 
exaggerated FoAA'ler’s position, hunched forAA'ards, has no facility to expand the 
loAA’er ribs, and graA'ity brings the liAmr no farther than against the posterior 
abdominal AA’all. 

The effect of operation on the vital capacity during the post-operatiA'C 
period AA'as studied by Head,^® Avhose results are : — 

Operations on loAver abdomen .. .. .30-40 per cent dim. V.C. 

,, ,, upper abdomen . . . . 78-88 per cent ,, ,, 

,, „ tliorax wall .. .. 11—34 per cent ,, ,, 
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Particular stress was laid on tlic siibscciuent limitation in the descent 
oC th! d aSamn. and the frequent subsequent development oi s.nal! sealtcral 
Its orSbiX- in the lung. This inability of the normal post- 

operative patient completely to aerate his lungs is eomplcmentary to Ins fcai 
of movemLt. and to his helplessness in the presence oi pam. real or anticipalccl. 

In our experience with the experimental animal the experiments nnoh mg 
introduction of a bronchial plug and laparotomy failed to produce collapse, 
largely owing to the tendency of the animal to struggle to its legs and move 
about in its cell immediately on waking up from its aiiiestlictic. J he ])os - 
operative etriciency of aeration of the lungs must have been raised beyond 

comparison with that of the human subject. ^ 

In addition to involuntary splinting of the abdominal nuiselcs alter 
operation, the plain muscle of the intestine remains quiescent and peristalsis 
is in abeyance. The effect of tlatuleut distension in limiting diaphragmatic 
descent is well known. It is also likely, however, that some diminution, of 
diaphragmatic activity is reflex, initiated from its association with peritoneum 
which has established a control of all movement likely to be nocuous to itself 
or its contents. 

THE PATHOLOGICAL PROCESS. 

A few pneumococci and certain streptococci may be isolated from the 
healthy human bronchus. Similarly in the healthy dog limited numbers of 
pneumococci and streptococci may be isolated from the broncliial mucosa. 
The bronchial secretion from a patient suffering from massiA'c ]5nhnonary 
atelectasis was found to be heavily infected with pneumococci, and Avhen 
some of it rvas placed in the bronchus of a healthy animal, a rapidly fatal 
and Avidespread bronchopneumonia at once develojied. lYhen massive 
collapse is experimentally produced in an animal and the animal is killed 
Avithin tAventy-four liours. the appearances in the lung post mortem are 
entirely those of collapse. The IvuAg is heaA'v and darkly congested ; it is no 
longer crepitairt. The ske is OAAly slightly less than normal. Microscopically 
the ah^eoli are found to be collapsed. The lining cells arc cedematous, the 
vessels are congested, and many red blood-corpuscles are lying both in the 
ah'eoli aird in the stroma {.fee Fig. 306). The exudation containing blood-cells 
is a physical reaction following the absorption of air from the alveoli and the 
subsequent diminution in the intra-alA-eolar pressure. When massiA-e collapse 
has been of longer duration before death occurs, the appearances post mortem 
become those of bronchopneumonia. This is the result of infection from the 
retained bronchial secretion Avhieh forms a culture medium for the pneumo- 
cocci originally present. The cedematons and collapsed peribronchial alveoli 
become lieavily infected, and both bronchioles and ah'eoli are occupied by 
a purulent exudate. Death from massive collapse of the lung per se rarely 
occurs before the morbid appearances of bronchopneumonia have become 
established . 

A complete recovery clinical and physical, is the rule in the majority 
of these cases. Probably because of this, there has been a tendency to under- 
estimate the mpiortance of atelectasis as the origin of serious ill health in a 
minor group. The case mortality of a post-operative pulmonary complication 
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has been estimated at 20 per cent. If, however, eases are included which 
suffer from transient pulmonary symptoms only and in which the diagnosis 
of pulmonary collapse is only made on a presumptive clinical basis or after 
radiological examination, the total number of post-operative pulmonary 
complications will be considerably raised and the case mortality will fall. 
The pathological conditions found in the lung as late results of incompletely 
resolved atelectasis are bronchiectasis and pulmonar}’’ abscess. The clinical 
signs which interpret the development of these conditions in a case of im- 
resolving massive collapse are verj’- A'ariable. The radiological appearances, 
however, show that the mediastinum and heart shadows do not return so 
completely to their normal position, and areas of increased density remain 
at the site of collapse. 

THE PREVENTION OF POSTOPERATIVE PULMONARY 

ATELECTASIS. 

Having regard to the combination of factors which predispose to the 
experimental production of massive collapse, tire prevention of this post- 
operative condition will probably be most successful where co-operative 
measures are undertaken by the members of a surgical unit. Where possible, 
bronchial catarrh and oral sepsis should be corrected prior to operation. The 
choice of anassthetic is important. Pre-operative atropinization of the patient 
is very valuable, but the use of atropine combined with heroin or morphine 
has the dangers associated with depression of the respiratory centre. To 
calm a patient prior to operation and to allay mental stress without acting 
as a depressant, no drug has proved more useful clinically than nembutal, 
which has been found safe and efficient Avith s})inal, local, or general anesthesia. 
The prevention of asphyxia and the prevention of accumulations of mucus 
in the respiratory passages arc obvious measures to which the anesthetist 
attends. The anesthetist also has added carbon-dioxide gas to his armamen- 
tarium, by the use of which the respirations may be kept at sufficient depth, 
and the lung bases are preserved in a fully aerated state. At the end 
of operations Avhich, by their nature, haA^e produced some limitation of 
respirator}^ moA^ement, full aeration may be re-established by the Judicious 
use of carbon dioxide in the anresthctic A'apour. 

Dressings should be secured in such a manner that they in no AA'ay interfere 
Avith respiratory moA'ement. Such bandages, etc., may be adjusted or loosened 
from time to time if any tightness is apparent. In the same Avay the ])osition 
of the patient may be altered to ensure full diaphragmatic excursion. The linn 
canvas bed-rest is probably the most efficient means of procuring a comfort- 
able reclining FoAA'ler’s position Avith maximum aeration of the lung bases. 

Sedatwe drugs Avhich haA^e a strong affinity for the respiratory centre 
should be Avithheld until the patient has regained full consciousness. In the 
immediate post-operath-e period a spasm of coughing or the retching of post- 
anaesthetic sickness leads to the expulsion of retained intrabronchial secretion 
and thorough aeration of the bronchial tree. The early administration of 
morphine or heroin may permit such secretion to remain in the bronchus, 
agglutinating to obstruct. 
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The early vccoguitioii of flatulent distension and ils treatment by proeur- 
ing the passage of flatus will help to diminish the incidence of the delayed 
type of pulmonary lobular collapse. 

TREATMENT. 

The treatment of eases of post-operative massive colia])sc of the lung 
was until recently the routine treatment administered to cases of rcsjriratory 
infections as a whole. There were advised poultices to the chest wall, mccrical 
diathermy, expectorant mixtures, steam tents, various antisera and vaccines. 



Fjg. 311. Carbon-dioxiclc therapy. CO. i.s being: administered tlironeli a Haldane’s 

mask inhaler. 


Undoubtedly these were all helpful measures, particularly when broncho- 
pneumonia had become established and the cough was productive of a purulent 
^utum. Associated infection of the pleura required symptomatic relief. 
Having regard, however, to one of the main factors in the etiology of massive 
^feaswl breathmg—carbon-dioxide gas becomes an important remedia] 

Carbon dioxide is supplied from a cylinder containing 10 per cent of the 
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gas in oxygen. The gas may be supplied direct to the patient from the 
eylinder through a length of tubing and a mask inhaler {Fig. 311), or a bag 
may be interposed to aet as a reservoir. Carbon-dioxide-mixture inhalations 
are administered for ten minutes in every hour. The inereased respiratory 
depth and the productive cough that follow give the patient very rapid relief. 
The frequent, short, non-productive coughs which interfere with sleep are 
abolished in the intervals between inhalations. On clinical examination of 
areas in the chest in which breath-sounds were absent on auscidtation, 
vesicular breathing is found to have returned ; the accompanying rales 
indicate the mobilization of secretion and the re-aeration of the alveoli. In 
early cases of pulmonary collapse complete recovery may be brought about 
in forty-eight to seventy-two hours. In more established cases there is 
complete symptomatic relief in that period, though radiological evidence of 
the condition is still present. In a small percentage of cases of post-operative 
massive collapse, in which the whole of one lung is affected, coughing is not 
sufiicientty productive, and the sputum is small in quantity and difficult to 
bring up. In these eases bronchoscopic aspiration of tlie sticky mucus gives 
immediate relief, and the danger of a severe infection from the retained 
secretion will be avoided. Similarly, where radiological or clinical evidence 
of bronchiectasis is present in eases which fail to clear up completely after 
pulmonary atelectasis, bronchoscopic aspiration is a valuable aid to treatment. 

SUMMARY. 

], Records of four clinical cases of post-operative massive collapse of 
the lung are given. 

2. Experimental evidence is brought forward indicating that certain 
factors, acting in combination, may lead to collapse. These are : {a) A viscid 
intrabronchial secretion (viscosity 75 per cent) ; {b) Abolition of the cough 
reflex ; (c) Limitation of respiratory movement. 

3. Preventive measures are suggested. 

4. The therapeutic A\alue of carbon-dioxide inhalations is emphasized. 

We are grateful to Mr. Henr)' Wade and Dr. G. Ewart 3Iartin for their 
interest in this investigation. We owe Professor D. P. D. Wilkie our sincere 
thanks for his guidance both in the exjierimental laboratory and in the wards, 
where access to clinical cases was so kindly given. We would like to mention 
the valued services rendered by Mr. F. W. Pettigrew and the technical staff 
of the Surgical Research Department, University of Edinburgh. The expenses 
of this research were covered by a grant from the Earl of IMoray Fund, 
University of EdiirbiU’gh. 
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AN ANALYSIS OF 

2126 CASES OF ACUTE APPENDICITIS. 

By B. R. sworn and G. M. FITZGIBBON, 

SURGICAL REGL«?Tn\nS, ST. TIJOMAS’S HOSPITAL. LONDON. 

In the follo-vving tables an analysis has been made of tlic results of treatment 
of aeute appendicitis at St. Thomas’s Hospital during the years 1920-9 
inclusive. This is of particular interest, as a similar investigation^ carried 
out for the years 1894-1903 inclusive alloAvs a conpiarison to be made between 
present results and those of thirty years ago. For this purpose the same 
grouping of the cases has been adopted. 

We have endeavoured to include onlj-^ those cases in which definite acute 
inflammation of the appendix was found at operation, or — if no operation 
M'cre undertaken — those in which the history and clinical examination left 
little doubt as to the diagnosis. The classification into tiie following groups 
was made on the pre-operative clinical signs, rather than on the operative 
findings, beeause we consider that the presence of a palpable mass has a 
bearing of the greatest importance upon the line of treatment. 

Table I contains the cases of acute appendicitis admitted during the 
first four days of the disease in which the inflammatoiy process was limited 
to the appendix or a localized peritonitis had occurred. 

It is an established fact that appendicectomy carried out during the 
first twentj^-four hours from the onset of the disease carries a very low 
mortality-rate — in our series 0-22 per cent. On sidjscquent days it rises to 
a much higher figure, but in this group does not continue to rise after the 
first forty-eight hours. The probable reason for this is the varying rapidity 
in the progress of the disease. It is noticeable, however, that the complica- 
tion-rate appears to rise steadily, in direct relation to tlic time which elapses 
before operation. 

There were a few cases, diagnosed as acute appendicitis and admitted 
during the first four days, which were not operated upon. These showed 
a much higher mortality- and complication-rate, altliough tliey appeared to 
be suffering from milder attacks. 

Table II contains the cases of apjiendicitis with diffuse peritonitis 
admitted during the first four days of the disease, and immediate operation 
with removal of the appendix would appear to be tlic only rational form of 
treatment to adopt. Four cases treated only by drainage died ; of five eases 
in which no operation was undertaken, four died : the fifth was considered 
too ill for surgical treatment, but recovered. 

If appendicectomy is carried out, drainage of the peritoneum seems of 
little importance. 

It is interesting to note there is little relation between the duration of 
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acute appeisiuicitis 


Tabic I . — Acute Aw'Exdicitis etthout 


Dll'l'USE PUUnONTTlS 


(M08 


Casks). 


A. Jmuicdialc Operation (laiO Cnscn). 



JIOltTAUTV 


e0Ml'I.!(’.\T10S.< 


DAY OP IltYESS . CAPr.>= 

1 

CaFi'S 

P»T CPUl ‘ 

1 


j JVr cent 

1 

1st p; 

2nd . . • • 

3rd 293 

4tli 

1 

17 

3 

>2 

0-22 

i :5-20 ; 

i 1 -02 

i -•« ■ 

7 

27 

34 

r, 

1-58 
.5 -OS 

11 -00 

8-10 

Totals .. 13^0 

23 

1-71 ! 

74 

5*50 

B. Analysis of Complications (74 Cases). 

COMruwiEO nv 

1ST Day esn Day 

.mt> Day ‘ 

•iTH Day 

Residual abscess* . . 

, ♦ 5 

12 

oo 

3 

Subphrenic abscess . . 

1 



2 

Obstruction . . 


3 



General peritonitis . . 

. . ■ 

3 


1 

Pleural ellusion 


1 

1 ^ 


Pulmonary embolism 


1 


■ — 

Femoral thrombosis 


3 


• — 

Portal pyemia 

— 

o 

' 1 

* — 

Empyema . . 

... — 

— 

< 1 

— 

Septicajmia . , 

• . "■ 

— 

' 1 

• — 

Fffical fistula 

. . — 

— 

1 

1 

Totals 

. . 7 

i 27 

34 

i c 

i 


* yofe . — Residual abscess occurred in 4 cases in nbich a drain was used, and in 33 cases in wljlch the wound was 

closed without drainage. 


C. — Summarij of Cases of Acute AjypendicUis admitted on First Four Days of Illness, 
ivhich locrc not Operated upon (68 Cases). 


U\y 

UP iLIA'ESS 

1 Dischargkd : 
i Z^OTllCsU 
' RmTUEU 
j KKOS^'K 

Dischakobd : 
BEJlOVAa 
LATEB 

1 ITEXr IViiOXG 

1 

1 

3 St 

0 

i 1 

1 0 

2nd . . 

1 3 

0 

■ 3 developed abscess 

3rd . . 

7 

11 

1 5 developed abscess : 1 died, 2 had 
i acute attack a montli later 

4th . . 

10 

13 

j 1 developed abscess ; 1 died un- 

j ■ operated ; 1 died after operation 

2 daj.s later ; 0 developed acute 
j attack, necessitating operation at 
‘ intervals of 1, 3, 9, and 12 neeks 
i respectively. 

Totals 

1 20 

1 .31 

' 17 


More than 25 per cent go tvrong, and -i-i per cent die. 
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the disease and the death-rate, which is as high on the first day as on any 
of the others. 

Table II . — 231 C.vses admitted wotii Difi-vsi-; Periton’itis. 



APPE^'P^^:( TOMY 
AND CliOSUHl-: 

AVl'KiSnil’KlTOMY ] 
AND nUAlNA(5R ! 

IlitAINACr. OXI.V ■ 

No Ol'iniATlON 

Day op m.KKSs 
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, Rccovorcti 1 

Dinl 

][U-cov(*rf*»l 1 

nit'll 

lU't ovprfil 

Dieil 

Rccovcicd 

Died 


■■ 


.7 ' 

0 



__ 








22 

(i 

— 

— 

— 

— 




38 

8 

— 
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— 

3 


17 : 

5 

18 

5 

— 

1 

1 

1 

Totals 

1 1 

BH 

83 

If) 

1 - t 

‘f 

, ^ 

4 


Moetuity • •'^PPcadicectomy and closure =~ 20-8 per cent 
‘ ' ' t Appcndiccctomy and drainage — IS-O jicr cent. 


Complications in Diffuse Peritonitis Cases (37 Casc.s). 


CoMrwcATP.t) ay 


•JN'U PAY 

Day 

•iTii Day 

Fa-cal fistula 

.. 

1 

1 ! 


Pleural effusion 

.. 

1 

I 

— 

Residual abscess 


5 

13 ' 

2 

Pulmonary embolism 


1 

— 

— 

Subphrenic abscess . . 


1 

o 

— 

Femoral thrombosis 




1 

— 

Obstruction . . 




3 

1 

Empyema 


— 

2 

1 

Abortion 


— 

2 

— 

Totals 

•• 


24 

4 


Conclusion. — I n cases ivitli diffuse peritonitis operated upon in the first four days, 
the death-rate is 20 per cent, and the percentage of complications is 20-G per cent. 

Table III contains the cases of appendicitis in A^’hich a localized mass 
could be felt at the time of admission. It is in this group that most discus- 
sion arises as to the correct treatment to be adopted. It has been the 
practice in this hospital to follow a conservative course where possible ; but 
if tire urgency of the symptoms makes operative interference essential, drain- 
age alone is the method of choice. In some instairces, however, where there 
is evidence of spreading infection of the peritoneal cavity, appendicectomy 
and drainage is performed, as this type of case is comparable to those in 
Group II. 

Although this conservative method of treatment necessitates readniission 
for appendicectomy after a suitable interval, it is found in practice to invoh’c 
little or no added risk. Of such cases, 299 were operated upon, rvith no 
deaths. 

It is often stated that the adoption of any form of conservative treat- 
ment for acute appendicitis leads to an increase in the general mortality of 







acute appendicitis 

Table ///.— 187 CASics ADMinKn ^vn•^ Pat-pahia: Mass. 


OrKU.\T10N 


No (n* *J:u.\T!ON' 


' Appciuliccctoniy 
n\\\\ Draiuafic 

DW'OP - 

lLLXK?S 


DrainrtL'o Only 


Siibsnlcil 


lA'nnintiMl l»y J 


Dis- 

I diargod 


1 1 Dis- J 

1 ^otluiu t \pn,.||. 
ftirtlKT 
known I 


, l*'"- , . i Ui'tmiKMl . i 

cUanrcil.; #.,j. for 

known < known , 


Totals 



( Appcndiccctowy at\cl drainage = per cent 

AIoutahty ■! Drainage onlv .. .. = -t-O.'i per cent) Mortality in snl'scfpieiit 

i No operation .. .. = 0 -(i 7 per cent )' appendiccetoniy=XiI. 

Complications in Acnic Cases admitted xeitli Palpable Hlass. 


COMl'LtCATKt) I!V 


' Casks Casks .vot 
‘ Ol’KHATKO OS Ol'KIlATKO OS 


Acute attack 
Residual abscess 
Obstruction . . 
Pulmonary embolism 
Fa;cal fistula . . 
Subpbrcnic abscess . . 
Femoral tbrombosis . . 


• Out of a total of 1K1 casp.=i operated on IT*! eont, 

t Out of a total of 2P0 cases not operatetl on = (»*70 poi cent. 

CoNCKVSiox. — In 'appendix mass’ cases of all stages, cases operated upon give 7-9 per 
cent mortality and 17-1 per cent complications. Cases not operated upon give O-GS per cent 
mortality and G-TG per cent complications. 

Table IV. — Cojiparisox of an Eama' avitu a Recent Group of Cases of Acute 
Appendicitis operated upon at St. Thomas’s Hospital. 

Group A (1894-190.3).— 433 cases with 182 deaths (42 per cent). 

Group B (1920-1929). — 175.5 cases with 8G deaths (4-9 per cent). 

I. Early Acute Cases : — 

A. — 13 Avith no death. 

B. — 1340 Avith 23 deaths (1-71 per cent). 

II. Cases avith Diffuse Peritonitis ; — 

A. — IGG AA'ith 143 deaths (8G-0 per cent). 

B. 22G AA'ith 48 deaths (21*1 per cent). 

III. Cases aa ith Palpable Mass : — 

.4.-254 Avith 39 deaths (15-3 per cent). 

B - — 189 Avith 15 deaths (7-9.5 per cent). 
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the disease. It is for this reason we wish to make it quite clear that we do 
not consider that every patient in whom an appendix mass can be felt is 
safe to be left. Careful observation and sound judgement are essential, for 
out of our 487 cases, 120 required immediate surgical treatment ; and of 
those which appeared likely to subside Avhen first seen, 69 were subsequently 
explored on account of failure to resolve, or exacerbation of symptoms. 

CONCLUSION. 

1. All cases of acute appendicitis in whicli no mass is palpable require 
immediate surgical treatment. 

2. In cases with diffuse peritonitis removal of the appendix is essential, 

3. If a palpable mass is present the best results are obtained by conser- 
vative treatment, where this is possible. 

We are indebted to the surgical staff of St. Thomas's Hospital for per- 
mission to publish their cases, and especially to Sir Percy Sargent, who is 
chiefly responsible for tl)e arrangement of the figures. 


REFERENCE. 

^Wali.ace and .Sargext, .SV. Thomas's Ilosp. Rep., 1D04. 
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THE RADIUM TREATMENT OF CARCINOMA OF 

THE BREAST. 

By GEOFFREY KE\Ts"ES, 

ASSISTA^■T SBRGEOK, ST. EAUTHOLOMCW’s HOSPITAL, LONDON' 

THE RADIUM PROBLEM. 

The radium problem in the treatment of carcinoma of the ijreast is exactly 
the same as that ^vhich faces purely operative treatment— how to extirpate 
completely the cells of the primary growth and all secondary growths that 
may conceivably be accessible. Advance in the surgery of the breast dates 
from 1867, wlieir Charles Jloore,^ of the jMiddIcsex Hospital, criticized the 
methods of removal of the breast then practised. He advocated the wide 
removal of skin and underlying tissues, and of the main lymphatic glands 
draining the breast. He also enunciated the princi])le of the centrifugal 
dispersion of the disease. Since his time the work of IMitchell Banks, Samuel 
Gross, Halsted, Sampson Handlej% and Cheatle (to mention only some of the 
outstanding names) has fully established the correct principles of surgical 
treatment, and the operation has been virtually standardized in the removal 
of : (1) The whole mammary gland with the overlying skin for as great a 
distance as possible around the primary growtli ; (2) Tire underlying fascia 
and pectoral muscles over a considerably greater area ; and (3) The axillary 
lymph glands and channels from the breast in continuity. Attempts were 
made by Halsted to extend the operation still further by dividing the clavicle 
and carrying the dissection up into the supraclavicular region, and Harvey 
Cushing, working in Halsted’s clinic, removed on several occasions the 
lymphatic glands in the anterior mediastinum. These extensions have not 
become standardized, chiefly owing to their technical difficulty and the 
danger to the patient, though also, perhaps, because the results did not justify 
so difficult and dangerous a procedure. Without them, the operative mortality 
for cancer of the breast has been extremely low, and, owing to the relative 
accessibility of mammary cancer, the results, compared with those obtained 
in other parts of the body, have been good. At the same time there has ahvays 
been a fairly rigid segregation of the patients into surgical sheep and goats — 
the two classes known colloquially as ‘operable’ and ‘ inoperable ’—and in 
every clinic in this country, as in others, the latter category has been lament- 
ably large. The label inoperable’ has depended on somewhat gross criteria — 
obvious local extension of the growth beyond the limits of operation, adhesion 
of the growth to the chest wall, involvement of lymphatic glands other than 
those in the axilla, or the presence of metastases in other parts of the body. 

IChe radium problem may therefore be resolved into a series of questions 
w lich it is my object in this paper to make some attempt at answering : — 

1. Can the primary growth in the breast be eradicated by radium ? 

VOL. XIX.— NO. 75. 27 
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2. Can secondary groAvths in lymphatic glands be eradicated, and what 
limits must be set to the treatment ? 

3. Can radium be used to cure or alleviate the disease in those patients 
who are already from the surgical point of view ‘inoperable’ ? 

4. Are the final results to be obtained by radium or by radium combined 
with surgery in ‘ operable ’ cases as good as, worse than, or better than those 
obtained by surgery alone ? 

In attempting to answer these questions I shall assume that no miracles 
can be performed by radium. If the patient already has metastases in other 
parts of the body, no form of local treatment, whether operative or radio- 
logical, will save her life. At the same time it is clear that there is a stage 
in every case of carcinoma of the breast during which the disease is a local 
lesion, and therefore any form of local treatment must depend for its success 
primarily on early diagnosis. This will apply as much to radium as to opera- 
tion, and since the ‘ clinical material ’ at my disposal has been entirely unselected, 
and for the most part extremely unfavourable, clearly no startling end-results 
can be expected when they are expressed statistically. The study of individual 
patients will throw more light than any figures, and case-histories will be an 
important feature of this contribution to the solution of the radium problem. 

THE HISTORY OF RADIUM TREATMENT OF CARCINOMA OF 

THE BREAST. 

The history of the radium treatment of carcinoma of the breast is largely 
contained within the pages of this article. Until comparatively recent times 
radiological treatment was reserved for those patients who were clinically 
‘hopeless’ — those who had advanced and inoperable tumours, or Avere surgical 
failures, having developed external recurrences after operation. Considerable 
numbers of such patients had been treated by external application of radium. 
Thus at the London Radium Institute® no fcAver than 633 patients had received 
this form of treatment in the period 1918-27, but only 164 of these had primary 
inoperable tumours, the remainder having post-operathm recurrences. The 
results obtained were encouraging, 26 out of 128 patients surviving for three 
years, and 11 out of 98 patients surviving for five years ; but, in spite of this, 
no advance Avas made towards treating patients in a more hopeful stage of 
the disease. In Continental radiological clinics similar classes of cases have 
been treated, but it has been for the most part assumed that nothing further 
AAms possible, and, indeed, that it AAmuld be AATong to attempt the treatment 
of operable tumours Avith radium. One of the leading Continental authorities, 
AA'hen told recently of AA'ork being done in London on ncAA'er lines, shoAA’ed but 
little interest, and dismissed the subject AA'ith the laconic remark, “ He Avill 
be disappointed.” 

In treating carcinoma of the breast Avith radium it is at once obAuous 
that tAA'o main methods are aAmilable : (1) External irradiation AA'ith a eom- 
parath'ely large quantity of radium ; and (2) Interstitial irradiation AA'ith a 
smaller quantity. When in 1922 radium AA'as put into the hands of the Surgical 
Professorial Unit at St. BartholomeAA'’’s Hospital under the direction of Professor 
G. E. Cask, the amount aAmilable Avas small, and interstitial irradiation aa'us 
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cknrlv tl« method to be chosen, the details oS jOTCcdurc being decided upon 
?:iuharn\vith Dr. N. S, Find. The tadimu tvas 
units 1 ragrm. to 1-6 cm. in platinum needles with walls 0-y mm. 
a cautious beginning was made by treating recurrent nodules of growth follow- 
ing radical surgical removal of the breast. It had already been «sccrtam d 
that interstitial irradiation with a comparatively large quantity of radnim, 
such as a tube containing 50 mgnn., for a short period was apt to prove too 
intense and to result in damage to normal tissues with necrosis. It was 
resolved, therefore, from the start of this investigation, to use only the small 
units, the largest needle containing 3 mgrm. of radium element m an active 
length of 4*8 cm., and to prolong the time of irradiation by several days. 

During the years 1922-4 seven patients with recurrences were treated, 
and in almost every instance complete disappearance of the growth resulted. 
One of these patients is alive and well at the present time, nearly eight j ears 
after treatment, but the others all died Avithin a comparatively short time 
from metastases in other parts of the body. Although their lives had not been 
prolonged, valuable information had been obtained from these preliininarj^ 
experiments. It ivas clear that a nodule of recurrent growth, whether surgi- 
cally removable or not, could be made to disappear almost with certainty, 
and if this could be done w’ith a recurrent groudh, w’hy not also with a primary 
groAvth? The conclusion appeared to me to be that primary carcinoma of 
the breast might be successfully treated in the same way, and with Professor 
Cask’s concurrence it was decided to attempt this, the experiment being 
limited to patients Avhose tumours w'ere regarded as inoperable according to 
the ordinary standards. 

The first patient to be treated in this way was a w'oman aged 47 wdth a 
small carcinoma of the left breast which had been present for three years and 
had become adherent to the chest Avail, so that it Avas inoperable. The treat- 
ment Avas green on Aug. 1, 1924, and the full case-history is as folloAvs : — 

Case 1. Age 47. Referred to the Surgical Unit as inoperable by Mr. H. W. 
Wilson. A small lump bad been noticed at the upper and inner quadrant of the 
left breast for three years. On examination the patient Avas found to have a hard 
contracting tumour, 3x4 cm., Avhich Avas infiltrating the skin, ulcerated in the 
centre, and adherent to the pectoral muscle. Radium treatment u’as given on 
Aug. 19, 1924, 52'8 mgrm. of radium element being inserted deep to the grcAA-th for 
24 hours. A month later the ulcer, present for a year, had healed. The aaIioIc mass 
Avas smaller and more mobile, and the patient had gained 5 lb. in Aveight in three 
weeks. A second treatment Avas given on Dee. 4, 11-5 mgrm. being inserted for 120 
hours. Further improvement resulted, and the breast began to fall tou'ards its 
nornial position. By July 2, 1925, the growth had disappeared except for some 
^all nodules in the skin, and this remaining portion of the groAA’th Avas excised, 
rive presence of carcinoma in the nodules Avas confirmed by section. On Jan 18 
192 «, the patient had no local recurrence, but there Avas a palpable gland in the left 
axilla, ar^ the lymph areas Avere then treated in the ordinary Avay. The axillary 
disappeared by April 4, 1927. The patient remained Avell until Nov. 5 
19-9, Avhen a nodule of grouth Avas found in the skin of the areola—that is, outside 

e area originally treated. A fourth treatment Avas given for this on Jan. 10, 1930. 

t ^'’dbout signs of actree disease at the present time (7 years 
after the initial treatment). (Figs. 312, 313 .) 

This patient suffered by reason of having come before the technique had 
been developed, so that she had to be treated in four stages. Ultimately, 
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however, the full treatment was given, and the patient, who started with an 
inoperable growth seven years ago, is quite well at the present time. 

In the first two patients treated there happened to be no palpable 
lymphatic glands, and treatment was given only to the primary growth. As 
soon as a patient with palpable lymph glands was to be treated, the question 
arose whether the lymphatic areas were to be treated at the same time as the 
primary growth. It was decided to insert needles in the axilla and below 
the clavicle, and to do this as a routine whether glands were palpable or not. 
The effect on lymphatic glands already enlarged was found to be remarkably 
good, and as a prophylactic measure the treatment also seemed to be successful. 



Fio. 312. — Case 1. Before excision of scar. Fig. 313. — Case 1. Seven years after treatment. 

In June, 1925, the routine treatment was extended to the supraclavicular 
glands, and soon afterwards needles were usually inserted into the upper three 
or four intercostal spaces with the object of irradiating the internal mammary 
lymph glands. 

The results obtained in inoperable tumours during 1925 were so favour- 
able that in 1926 I urged that the treatment should be extended to 
operable tumours, and Avith Professor Cask’s approval the first operable 
growth was treated with radium on March 23, 1926. 

The routine treatment Avas noAV fully established, and Avith minor Amria- 
tions has been since carried out by the Surgical Unit at St. BartholomcAv’s, 
by myself at St. BartholomeAv’s, at the Mount Vernon Hospital, NortliAvood, 
and on private patients. 

More recently primary tumours, chiefly inoperable, have been treated 
AA’ith radium by Stanford Cade and E. Rock Carling at the Westminster 
Hospital. Small numbers have also been treated by others elscAvhere, but 
very little on the subject has yet been published in confirmation or the 
rcA'erse of my results. The technique used at the Westminster Hospital 
Avas essentially different from mine, being done chiefly Avith 1-mgrm. needles 
inserted at right angles to the skin, and the interstitial irradiation has been 
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supplemented wth superficial irradiation through Columbia paste as described 

^From'thf btginning of this investigation the ‘Folloiv-up Department’ at 
St Bartholomew’s Hospital under i^Iiss Ball has been an exceedingly important 
factor in carrying on the work. Miss Ball’s skill in keeping in touch with 
patients after their initial treatment has contributed largely to the \alue ol 
the results that have been obtained, and her work must take its place in the 
history of the opening stages of the radium treatment of carcinoma of the 

breast. 

TECHNIQUE. 


At the present time the technique involves the treatment of two main 
areas : (1) The breast and primary growth ; (2) The accessible lynpihatic 
areas. This separation is made owing to the fact that whereas the lymphatic 
areas require an almost constant amount of radium, the amount required for 
the primary growth is very variable. Two or three times as much radium 
may be needed for a large breast in a stout patient as for a small contracting 
growth in the breast of a thin patient. It is therefore impossible to lay down 
rules for dosage. Any statement that so many milligramme-hours is the correct 
standard would be entirely misleading with so variable a factor in the calcula- 
tion. The only rough guide that can be given 
is the empirical observation that the best results 
seem to be obtained in the breast by using 
needles of 3 mgrm. in an active length of 4-8 
cm. with a filtration of 0-5 or 0-6 mm. platinum, 
placed about 1-5 cm. apart (Fig. 314). That is 
to say, for an area of breast 4-8 x 4-5 cm. (21-6 
sq. cm.), 9 mgrm. of radium will be required, or 
approximately 1 mgrm. for each 2-5 sq. cm. of 
breast. This calculation takes no account of 
the thickness of the tissue to be treated, and 
sometimes in a stout patient additional needles 
have to be inserted in another plane, nearer 
the surface. Experience is the best guide in 
this matter, for an overdose may result in very 
unpleasant consequences for the patient. It 
has been my practice to insert the needles as far as possible in a plane 
deep to the growth, usually in fact under the deep surface of the mammary 
gland itself that is, in the plane of the pectoral fascia. Mv reasons for this 
have been several : — 

1. Pushing needles into the groirth itself, or even its immediate sur- 

roundings, has appeared to me to involve the risk of transplanting carcinoma 
cells into tissue previously uninfected. The ends of the needles are very feebly 
radio-active, so that any cells carried on the point ivill not be effectively 
irradiated. ^ 

2. Needles introduced into the sometimes poorly nourished tumour 
tesue may exert too intense a local effect, with risk of subsequent necrosis. 
Radium treatment can usually be made effective without necrosis and its 
attendant discomforts to the patient. 
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3. The main lymph channels draining the breast run in this plane deep 
to the breast. 

4. The skin, being very susceptible to burning by radium, is liable to 
be injured unless screened by the breast tissue from the rays. 

5. The breast tissue is often extremely tough, and needles may easily 
be damaged if any force has to be used while inserting them. 

6. Experience has shown that when the mammary gland is not too thick 
an entirely satisfactory result can be obtained by this deep irradiation, some- 
times without skm-burning or other disadvantage. 

When the tumour or the breast is large I have sometimes departed from 
this principle by inserting additional needles more superficially, though these 
are usually in the neighbourhood of the growth rather than in it. 

The needles are disposed as eventy as possible, sometimes in a cartwheel 
fashion, sometimes covering a quadrangular area. In the past the error has 
occasionally been made of covering an insufficient area of breast surrounding 
the primary tumour. Sir Lenthal Cheatlc* has recently stressed the fact that 
there are often many ‘secondary deposits’ in the breast itself outside the 
primary tumour ; and therefore ideally the whole mammary gland should be 
irradiated in every case, and thus recurrences in the breast outside the area 
treated should be avoided. It is particularly important not to leave a gap 
of untreated breast between the tumour and the anterior fold of the axilla. 
This point will be further discussed in the section dealing with causes of failure 
(p. 451), 

Sometimes the series of needles is continued under an area of skin in the 
neighbourhood of the breast, particularly towards the mid-line, if there is any 
suspicion of nodules spreading there. A much larger area than that actually 
occupied by palpable nodules must be irradiated. {Fig- 315.) 

The accessible lymphatic areas are all treated in accordance with the 
known channels of lymphatic drainage of the breast. As demonstrated by 
Sappej’’ in 1885, the largest channels run round the outer border of the 
pectoralis major muscle — that is, in the anterior axillary fold — ^towards the 
axilla. It is a matter of common observation that in the great majority of 
patients the axillary glands are the group to be first infected with secondary 
growths, and it is reasonable to infer that carcinoma cells (whether they spread 
by multiplication in continuity, by active movement, or by embolism) take 
the line of least resistance — that is, towards the axilla in the first place. The 
treatment of the subpectoral lymphatics and of the axilla is therefore of the 
first importance and must never be omitted. This is best effected by the long 
needles (3 mgrm. in 4’8 cm. active length) inserted beneath the pectoral 
muscle, and, in continuity, into the axilla. Those in the axilla are placed on 
each wall in turn, four or five being placed so as to converge towards the apex. 
These can be placed with great accuracy through punctures in the skin, though 
care must be exercised not to pierce the pleural cavity by tlie needle on the 
inner and posterior wall, and not to injure vessels or nerves by that on the 
outer wall. The latter structures are safeguarded by keeping the upper 
arm abducted at a right angle from the body and inserting the needle in 
a direction parallel to the position of the neurovascular bundle and not too 
close to it. 
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The third Ivmphatic area for needles is the infraelavieular. It is not 
uncommon, when operating for earcinoina of the breast, to find enlarged 
glands running up from the axillary group over the eostoeoraeoid inembranc 
to a position almost behind the clavicle. Needles arc therefore inserted below 
and more or less parallel to the middle tliird of tlic clavicle. Exec})t in \ 
stout patients, there is not room for the long needles, and it is better to 
two or three needles each containing 2 mgrm. in an active length of 3-2 cm. 
These are inserted through skin punctures and arc directed towards the axilla, 
but are plunged at first 
almost directly backwards | ^ ~ 

so as to pierce the pectoral | . 

muscles. Their points 
should lie close to those 
of the needles in the axilla 
so that they may contribute 
to the irradiation of the 
apex of the axilla. Their 
radiations will also pass 
backwards to the costo- 
coracoid membrane and up- 
wards behind the clavicle. 

The fourth lymphatic 
area is the supraclavicular. 

The glands in this area are 
commonly the next ones to 
become enlarged after the 
axillary glands. Occasioir- 
ally they are affected before 
anything is palpable in the 
axilla, suggesting that there 
are some lymphatic chan- 
nels passing directly up- 
wards from the breast to 
the supraclavicular region 
without visiting glands in 
the axilla. Sometimes en- 
largement of these glands 

is undoubtedly due to an ^ik n- „ i • 

extension upwards of the ; -ual *«tribution of needles. 

disease from the mediastinum, in which case radium treatment is unlikely to 
be of any avail ; but it is seldom possible to be certain of this, and The 
supraclavicular group is certainly to be included in the routine treat- 
ment, thus extending the treatment beyond what is usually attempted bv 
surgeiy, m spite of Halsted s earlier attempt to remove them. The needles, 
usually two or three of the shorter kind, are inserted through skin punctures 
from within outwards, parallel to the middle third of the clavicle Thev 
should be idunged at first backwards through the deep cervical fascia so as 
to pass behind the posterior part of the sternomastoid muscle and the external 
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jugular vein. They then enter the loose areolar tissue at the root of the neck, 
and no force should be necessary to get them into position. If they are passed 
too deeply backwards, they will injure the brachial plexus, or if too much 
dowmwards may pierce the subclavian vein. If no force is used, neither of 
these accidents will occur. 

The fifth lymphatic area includes the upper four intercostal spaces. 
During the ‘ following-up ’ of several hundred patients treated for carcinoma of 
the breast by surgery or radium in the course of the last eleven years I have 
never seen an intercostal recurrence traceable to one of the internal mammary 
lymphatic glands. Yet great stress has been laid upon the possibility of this 
event by Sampson Handley®, and I have followed his lead during the last four 
years by inserting radium needles into at least the upper three intercostal 
spaces in most patients. It is very dangerous to use long needles in this 
position, and the skin punctures must be made at a sufficient distance from 
the edge of the sternum. A needle of 2 mgrm. in 3-2 cm. active length is then 
pushed in very obliquely between the ribs, and the point must be felt to 
impinge on the lateral border of the sternum. The needle is then partly 
withdrawn and pushed in again slightly deeper so as to pass just behind the 
edge of the sternum. It should not project more than 1 cm. into the anterior 
mediastinum. If the needle is kept in this way very close to the sternum, it 
will not be in danger of injuring the pleura, pericardium, or internal mammary 
artery, though it will be in close proximity to the internal mammary gland. 
Any misjudging of the position of these needles may result in the loss of the 
]Datient’s life. 

A distribution of needles as described above will require up to about 
100 mgrm. of radium element distributed as follows ; — 

10 needles 2 mgrm. Ra each, 3-2 cm. active length 

25 „ 3 „ „ 4-8 

The thickness of the platinum cases shoidd be at least 0-5 mm., and it is prob- 
ably better to have 0-6 mm. or even 0-8 mm. With the greater thickness 
virtually the whole of the /j radiation is removed, so that the needles may be 
left in position for longer periods with less fear of damage to normal tissues. 
It is also a considerable gain to have the additional strength of the thicker 
needle when the tissues are tough. 

Each needle is threaded on a strand of thick salmon gut, which has a 
single knot about 2 cm. from the eye of the needle. If the knot is close to 
the eye, the extraction of the needle is rendered more difficult. Salmon gut 
is used in preference to any form of thread, because it is non-absorbent, so 
that the punctures in the skin remain more completely aseptic than if silk 
is used, Avhether carbolized or plain. The salmon gut does not crack if it is 
kept moist for twenty-four hours before use. The strands of salmon gut are 
knotted together in groups of four or five, thus guarding against loss of anj’' 
one needle should it be accidentally pulled out of the tissues. The knotted 
strands are rvrapped in gauze to prevent irritation of the skin, and the whole 
area is covered with adhesive rubber strapping as a further safeguard against 
displacement or loss of needles. 

The needles are usually left in position for a period of 7 days (16S hours). 
It has been found empirically that this period of irradiation gives satisfactory 
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results ™th the dosage employed, and from the point of vmw of hospM 
organtation a May period is the most eonvement arrangement It has also 
been found that this exposure very seldom produces necrosis of the tumour. 
The skin not infrequently shows a superficial burn, winch is satisfactor> 
evidence that the irradiation has penetrated the tissues. Occasionally v ith a 
stout patient it may be advantageous to increase the period ^ 8, 9, or even 
10 davs, but it should scarcely ever be reduced to a shorter jieriod than ' 

Wide the needles are in position the patient should be kept in bed and 
the arm on the affected side should be at rest, though it need not necessarily 
be kept in a sling. Most patients suffer but little pain except on movement ; 
some of them complain of nausea while being irradiated, or may even vomit 


occasionally. , 

The needles are usually inserted under gas and oxygen aniesthcsia. Ihc 
operation is brief, and the patient suffers tlic minimum of disturbance with 
this amesthetic. Removal may be effected in the same way, though a general 
amesthetic is not an absolute necessity. Usually most of the needles can be 
extracted without any aiuesthetic at all, and for those that are caught up in 
the subcutaneous tissue a feiv minims of novocain solution injected round the 


skin puncture are all that is needed. 

After removal of the needles the punctures heal very rapidly and leave 
but little trace, though usually there is just enough scar to serve as a useful 
indication of the precise area that has been irradiated. Should the skin 
reaction be excessive, the peeled area Avill have to be dressed for several weeks, 
liquid parafiin or some neutral application being the best. 


AFTER-CARE. 

As I have already mentioned above, the routine examination of the 
patients at intervals after treatment is an absolutel}’^ necessary part of the 
work — not only so that the surgeon may obtain information as to the elB- 
ciency of the treatment, but also because, in treating unselected cases, a single 
radium treatment must often be followed by further treatment, radiological 
or surgical. 

During the present investigation I liave usually seen the patients at 
monthly intervals after treatment for three to five months, then at three- 
monthly intervals for a year or more, and the interval has afterwards been 
lengthened to six months or longer, as time passed and confidence increased. 
Patients are also instructed to report themselves without being summoned if 
anything suspicious has been noticed. 

When the needles are removed there is usually little change to be seen 
in the tumour or glands. Within a fortnight, however, there is often an 
appreciable alteration in size. As the weeks pass this becomes progressively 
more obvious, and sometimes, if the tumour was not large, or was particularly 
radio-sensitiye, it may have disappeared completely at the end of five or six 
weeks after irradiation. A larger or less sensitive tumour rvill go on shrinking 
for a much longer period, and it may be three, four, or even five months before 
the full effect has been obtained. For this reason I have always been slow 
to apply further treatment, surgical or radiological, and in addition there is 
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nearly always a long Latent period after treatment during which no renewed 
activity will appear even if the carcinoma is not completely destroyed. A 
rapid recurrence in the breast was seen in one patient who had had an inadequate 
treatment in the first place, but this is very exceptional (Cff.sc 50). 

One factor in the problem is liable to produce an unfortunate uncertainty 
in the surgeon’s mind, and that is the unknown quantity of fibrous connective 
tissue in the tumour and its surroundings. It was formerly supposed that 
one of the effects of exposure to radium was the formation of fibrous tissue, 
but possibly this was due to the caustic effect of the ji rays, the amount of 
radium having been greater and the filtration less than in recent times. Cer- 
tainly ‘fibrosis’ has not been an obvious feature of my treatment of carcinoma 
of the breast. On many occasions, indeed, the breast has become so soft and 
approximated so nearly to the normal that it has seemed that fibrous tissue 
has disappeared rather than formed. 

Case 08. — Age .52. Lum]) noticed in right breast for more than a ye.nr. On 
examination there was a hard indefinite mass under tlic areola, 0 cm. in diameter. 
Nipple retracted. Skin not attached. .Several hard enlarged glands in right axilla. 
Operable. Radium treatment on June 12, 1929. By Dec. 4 there was no di.seover- 
able sign of disease. The breast was quite soft and apparently normal. The j)aticnt 
lias remained well since (2 years, 3 months). 

Case 73. — Age 44. Lump noticed in right breast for several months. On 
examination there was an indefinite flat mass, 5 cm. in diameter, in the upper inner 
quadrant, adherent to the skin. No palpable glands. Operable. Radium treat- 
ment on .June 20, 1929. By Aug. 28 slight thickening only was detected. At the 
present time the breast is quite soft and apparently normal (2 years, 2 months). 

Case 83. — Age .58, Lump noticed in left breast for two years. On examination 
there was a very hard lump in the axillary tail of the breast. 2-5 x 2 cm. Hard 
enlarged gland, 2 cm. in diameter, above this. Radium treatment on Sept. II, 
1929. By Nov. 21 both lumps had completely disappeared, and the breast has been 
apparently quite normal since that time (2 years). 

On the other hand, many tumours undoubtedly contain a large amount 
of fibrous tissue vdiich remains after the disappearance of the malignant cells, 
so that there is a residual tumour even though the treatment has been com- 
pletely suecessful. Sometimes, also, the fatty tissue of the breast becomes 
denser and firmer after treatment, and this may also result in an apparent 
residual tumour. Very frequently the tumour disapj)cars completely but 
the portion of the breast affected remains slightly thicker and firmer than the 
rest. This need not give rise to anxiety ; but whenever there is an undoubted 
residual tumour I have always thought it wiser to give a second treatment 
or to remove a portion or the whole of the breast ; occasionally I have done 
the removal after a second treatment. In some of the specimens thus obtained 
no residual carcinojna has been found ; a fuller account of this will be found 
in a later section. 

Another phenomenon which sometimes follows treatment is mdema of 
the skin overl3dng the breast. In several instances the breast underneath has 
been quite soft and has remained so ; the oedema therefore maj'^ be due to 
lymphatic obliteration and not to recurrent growth. 

Case 05. — Age 33. Lump noticed in left breast for five weeks. On examination 
there was a swelling in the upper outer quadrant, 2.5 cm. in diameter, not attaciicd 
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The oedema of the skin somewhat increased, but no tumour could be detected, 
patient, however, developed signs of pulmonary mctastascs, and died on June .3 , 

1931. 

DIAGNOSIS. 


It was clear from the outset of this investigation that it ivas neecssaty 
to set beyond doubt the nature of the disease that rvas being treated. I 
determined, therefore, to remove a specimen for inicroscojiic examination 
from every patient, and this was done systematically in the first fifty patients 
treated. The specimen was taken at the time of removal of the needles 
that is to say, after the growdh had been irradiated for seven days or more. 
There are obvious theoretical objections to the removal of this specimen, such 
as the possibility of disseminating the growTh by blood-vessels or lymphatics, 
or the encouragement of local growth. It was hoped to avoid these disasters 
by removing the specimen only after irradiation, Avith the idea that the growTh 
of the malignant cells would have been inliibited, although their histological 
characters appeared to be unchanged. In this hope I w'as deceived, although 
the procedure afforded interesting information as to the biologieal behaviour 
of irradiated malignant cells. For in two patients an implantation growTh 
appeared in the scar of the skin incision through which the specimen had been 
removed, although the primary tumour disappeared as the result of the treat- 
ment. In botli of tliese patients further treatment was necessary, and in one 
of them the interference wdth the growth proved to be disastrous. 

Case 26. — ^Age 39. Lump noticed in left breast for nine months. On examination 
there was a hard irregular lump in the upper part of the breast, 5x4 cm. in size, 
2-5 cm. thick, attached to the skin. No glands palpable. Radiunr treatment on 
Dec. 10, 1927. Section remo\’'ed on Dec. 23 showed spheroidal-celled carcinoma. 
On March 12, 1928, the original tumour had disappeared, bvit there was a small 
hard mass immediately under the scar of the biopsy incision. A second treatment 
was given to this on April 12, and by July 3 the swelling had disappeared. The 
patient remained well until Nov. 28, 1929, when a third treatment was given for 
secondary gland in the axilla. The patient subsequently developed signs of pul- 
monary metastases, though she is still alive at the present time. 

Case 82. This ease is described on p. 448 under a different heading. 

It appears, therefore, that an irradiated cell, though destined to disappear 
if left in its original site, maj’^ survive and multiply if transplanted to new 
surroundings. This observation may throw some light on the question of 
the effect of Irradiation on malignant growths, whether it destroys the malig- 
nant cells, stimulates the other tissues to absorb them, or interferes rvitli 
their blood-supply. 

The observation was, indeed, too disturbingly interesting from the point 
of view of the patient s welfare, and I decided that the experiment was more 
suitable for performance on laboratory animals than on human beings. I 
considered, also, that histological proof of the nature of the disease in fifty 
consecutive cases ivas sufficient evidence in establishing the clinical results of 
radium treatment, especially as it had been obtained in some crucial cases, 
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notably the one described below under the heading of Clinical Evidence. 
The histological proof has been obtained in a few later cases, when a local 
excision has been done before or after irradiation ; but the diagnosis in the 
last hundred patients has depended for the most part on clinical evidence 
alone. The clinical diagnosis is, indeed, all too clear in most instances, and 
it is to be regretted that surgical teaching is still usually directed to emphasizing 
the late evidences of carcinoma of the breast rather than the early. When 
the diagnosis is clear the disease is usually past the earliest stage, and a 
number of patients in the present series who have been examined by their 
doctors during the early stage have been told to wait and so have only come 
for treatment when the diagnosis was obvious. 

Carcinoma of the breast is so common a disease that suspicion should 
constantly be on the alert to detect it before puckering of the skin and other 
signs can be detected. Cysts of the breast, often didicult to distinguish by 
the fingers only, can always be excluded by the use of the exploratory syringe. 
The transillumination method of diagnosis, deseribed by Slax Cutler,® is of 
limited application, as the light cannot always be made to lie behind the 
growth unless the breast is somewhat pendulous, and I have been disappointed 
in its use. A libro-adenoma usually presents the feature of mobility in the 
mammary gland, but I have on several occasions seen an equally mobile solid 
tumour which proved to be a nodule of carcinoma, and it is certain that every 
such tumour in a patient over the age of 25 should be regarded with suspicion. 
Another prevalent source of confusion is the condition designated ‘mastitis’, 
which may be closely simulated by a carcinoma growing somewhat diffusely 
from the start. Here the consistency, usually rather hard, should give the 
clue before there are any of the more obvious signs to be detected. I believe 
that an experienced clinician will make very few mistakes, and that in any 
case it is better to err on the side of diagnosing carcinoma too often than to 
miss it in the early stage. I think it is unlikely that many mistakes have 
been made in the present series. An exact record of the clinical findings has 
always been made in writing and is available for reference. Those patients 
in whom I felt there was genuine doubt as to the diagnosis haAm not been 
included in my records, so that if I have made an error it cannot amount to 
more than 1 or 2 per cent. 

EFFECT OF IRRADIATION ON TUMOURS. 

It is necessary to describe in some detail the effect of interstitial irradiation 
given by this technique, and to take separately the different forms of growth. 
As it has not been my practice in recent years to obtain a section of the groivth 
as a routine, it is not possible to ‘grade’ the tumours on any scientific basis 
such as Broders’ classification. They will therefore be roughly classified on 
a clinical basis as ‘early’, ‘intermediate’, and ‘advanced’. 

1. Early Growths. — An early growth is a thing somewhat difilcult to 
define, the patient’s statement that it has onlj'^ just been discovered so often 
being no proof that it is in an early stage. In general an early growth may 
be regarded as one which is small, which shows little sign of contraction or 
adhesion to neighbouring structures, and which is not associated with enlarged 
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lymph glands. It is rare to find this type of growth among hospital P*^ticnts 
buTmuch more frequent in private praetice-that is, among the more educated 
classes. The effect of irradiation, as Avould be expected, is most rapKll\ 
apparent with the smallest tumours, even thougli they were of 
consistency. Sometimes the tumour has completely disappeared uitlim 
five weeks of removing the radium, and in such cases no recurrence has so lar 
taken place. I have been able to place only 14- patients m the early class, 
and in 7 the results are as detailed below. In the remaining 7 patients the 
carcinoma was excised locally before radium treatment was given, and these 
cases are described on p. 456. 


Case 59. — Age G3. Lump noticed in right breast for two weeks. On examin- 
ation there was a firm flat sivclling, 2-5 cm. in diameter, in the inner upper qimdrant. 
Skin slightly attached. No enlarged glands felt. Radium treatment given on 
April 9, 1929. On May 15 the tumour had completely disappeared, and the patient 
has remained quite well since (2 j'ears, 5 months). 

Case 06. — Age 57. Lump noticed in left breast for fifteen days. On examin- 
ation in the inner upper quadrant was a firm rounded lump, 1-5 cm. in diameter, not 
adherent to the skin. Proved by aspiration not to be cystic. No glands iialjiablc. 
Radium treatment given on June 8, 1929. By Sept. 20 the lump had completely 
gone, and the patient has remained well since (2 years, 3 months). 


Case 98. — Age 73. Lump noticed in right breast for ten days. On examination 
a lump of 4 cm. in diameter ivas felt beneath nipple, wliich ivas retracted. No 
glands detected. Radium treatment given on April 9, 1930. One year later the 
patient was without signs of disease (1 year, 5 months). 


Case 99. — Age 48. In the lower outer quadrant of the right breast was a hard 
lump, 4x2 cm., slightly attached to the skin. No glands ’palpable. Radium 
treatment given on March 21, 1930. The lump had disappeared two months later) 
and the patient has remained well since (1 year, 7 months). 

Case 105. — Age 60. Lump noticed in right breast for one Aveek. On examination 
there Avas a A'ery hard lump, 2 cm. in diameter, in the upper outer quadrant, slightly 
attached to the skin. Small gland palpable in axilla. Radium treatment gh'en on 
March 1, 1930. Patient next seen on Oct. 19 and found to be AA’ithout sign of disease, 
and she has remained quite Avell since (1 year, 6 months). ■ 

Case 127. — Age 52. Lump noticed in right breast for three months. On exam- 
ination there Avas a hard lump, 4 cm. in diameter, just above the nipple. Not 
attached to the skin. Soft gland palpable in axilla. Radium treatment giA'en on 
March 17, 1930. On Aug, 27 the lump had disappeared and no glands could be felt. 
The patient has remained Avell since (1 year, 1 month). 


2. Intermediate Growths. — These are still more difficult to define, though 
they are found in a considerable projrortion of the patients treated. In general, 
the groAvths are of fair size, though not associated with ulceration, marked 
contraction, or large secondary glands. In such cases the tumour is likely 
to be perceptibly smaller after four or five weeks, but the full effect may not 
be obtained until three months, or more, have elapsed. GroAAThs of this tjme 
often have a considerable amount of fibrous stroma AA'hich accounts for a good 
proportion of their bulk. It is remarkable how, in many instances, this 
fibrous stroma disappears (presumably after the carcinoma cells), leaving the 
breast in the end quite soft and normal to palpation. As already mentioned, 
radium treatment does not often re.sult in fibrosis, Avhen the dosage has been 
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correctly gauged. Fibrous tissue actually tends to disappear, so that some- 
times a breast which was previously elevated drops to its normal level, and 
nipples which were retracted become again prominent [see Cases 15, 59, 68, 73). 

Case 40. — Age 57. Lump noticed in left breast for two months. On examina- 
tion there was a large swelling in the upper part of the breast, adherent to the chest 
wall and to the skin, G x 3-5 cm. in diameter. No enlarged glands detected. Radium 
treatment on June 8, 1928. Section showed a highly anaplastic carcinoma. By 
Sept. 5 the tumour had completely disappeared. A small ulcer developed subse- 
quently, but healing took place, and the patient has remained quite well to the 
present time (3 years, 3 months). 

Case 19. — Age 70. Lump noticed beneath left nipple for five years. On exam- 
ination the nipirle was retracted and the skin on cither side depressed and reddened. 
Under the nipple was a lump 2-5 cm. in diameter. There was a secondary growth 
in the axilla, adherent to the skin, 2 cm. in diameter. Radium treatment on Aug. 
2, 1927. Both primary and sceondary growths had disappeared by Oct. 10, and the 
patient has remained well since (4 years, 1 month). 

Case 113. — Age 40. Lump noticed in left breast for four months. On examina- 
tion there was a swelling, 5 x 4 cm., above the nipple, which %vas retracted and 
inverted. No palpable glands. Radium treatment on March 20, 1930. Bj' 
July 2 the lump had quite gone, and the patient has remained well since (1 year, 
5 months). 

Case 130. — Age Gl. Lump noticed in right breast for fifteen months, and 
another in right axilla four months. On examination there was a hard lump in 
upper outer quadrant, 3 cm. in diameter, not attached to skin or fascia. Hard gland 
palpable in right axilla. Radium treatment on Aug. 28, 1930. On Dee. 12 the 
primary tumour had completely gone. The gland was still palpable. On Feb. 3, 
1931, there was no discoverable sign of disease, and the patient is apparently quite 
well at the present time (1 year). 

Case 15. — Age 40. Lump noticed in left breast tor one year. On examination 
the breast was elevated and the nipple retracted, with a lump, 2-5 x 3 cm., beneath 
areola. Tumour attached to the skin and the nipple. Gland palpable in left axilla. 



Fig. 310 . — Casa IS. Betoro trcntinont. 


Fig. 317.~CaM 15. Three .voiirs after treatment. 


Radium treatment on Feb. 17, 1927. Section showed spheroidal-ccllcd carcinoma 
with much fibrous tissue. Some puckering of the skin followed with complete dis- 
appearance of the tumour and the gland by June 13. The patient has remained well 
since (4 years, 0 months). ^Fi’gs, 316-318.) 
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Case 62.--Age 58. Lump noticed 
in right breast for six months. On 
examination hard swelling, 2-5 x 2 cm., 
\xi upper inner c|uadraiit, attached to 
the skin. Slight retraction _ of nipple. 
Small gland palpable in right axilla. 
Radium treatment on hlay 3, 1929. 
On July 16 most of the tumour had 
disappeared, leaving a srnall knob, 1'5 
cm., attached to the skin. Gland no 
longer palpable. All trace of the dis- 
ease had gone by July 8, 1930 and the 
patient has remained quite ■svell since 
(2 years, 4 months). 

In all these examples a satis- 
factory result has been obtained with 
gronihs of considerable extent, and 
it is with the gradual multiplication 
of cases such as these that real con- 
fidence in the treatment begins to 
grow. These patients have been 
relieved of all signs of disease and 
are virtually normal women, without 
mutilation or serious disfigurement. 



Fjg. 318. — Cast 15. Position of rndivnn needles. 


3. Advanced Growths, — These may be further classified as massive, 
•fungating, ulcerated, or contracting. As is well known, some of the advanced 
but contracting growths are favourable as regards end-results, because thei 
contraction may denote active and successful resistance by the patient’s 
tissues. On the other hand, they are often not amenable to operation o\Ying 
to their being adherent to the chest wall, so that they would be universally 
recognized as suitable for treatment by irradiation. Such growths often 
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respond extremely well to radium, and, although too much tissue may have 
been destroyed by the growth for the breast to be restored to normal, some- 
times no trace remains except a permanent depression in the skin. The effect 
will usually be obtained within five months. 

Case 3.— -Age 43. Lump in right breast notieed for two years. On examination 
the right nipple was retracted and elevated. There was a very hard growth in the 
inner upper quadrant, tj x 2-.'3 cm. in .size. Skin infiltrated, forming a bluish 
depression, with raised red edges. Growth fixed to pectoral fascia. Enlarged 



Fxa. 321. — Cafe 3. Position of rnclium noodles. Fla. 322. — Case 3. Section sho«-ing fibrous 

tissue infiltrated with spheroidal colls. 

glands felt in right axilla. Radium treatment on May .'5, 192.'3, 27-.5 mgrm. being 
applied to the breast for 8 days. The lymphatic areas were treated in stages. 
Section removed on May 13 showed much fibrous tissue infiltrated with .spheroidal- 
celled carcinoma cells. On Aug. 10, three months after treatment, no tumour could 
be detected. The glands disappeared, and the patient is perfectly well at the present 
time (6 years, 4 months). (Figs. 319-322.) 

Case 8. — Age 57. The only male patient in the series. Irritation and pain in 
the left breast for one year. On examination there was a lump beneath the left 
nipple, 2-5 cm. in diameter, attached to the skin and pectoral fascia. Nipple retracted, 
areola drawn in, and much reduced in size {Fig. 323). Skin infiltrated on the mesial 
side. Palpable gland in axilla. Radium treatment in two stages, on March 23 
and April 0, 1920. Section removed on March 23 .showed spheroidal-celled carcinoma. 
The tumour had completely disappeared by Aug. 9, and the patient remained free 
from recurrence until he died of intercurrent disease on Oct. 10, 1927 (1 year, 
7 months). 

Case 11. — Age 49. Lump noticed in left breast for eighteen months. On 
examination, in the lower half of the left breast was a large hard indefinite mass, 
firmly fixed to the chest wall. Skin over it attached and puckered. No glands 
detected. Radium treatment on Aug. 0, the needles being applied in three layers. 
Section removed on Aug. 12 showed .spheroidal-celled carcinoma, with much fibrous 
tissue. On Jan. 3, 1927, no tumour could be felt, and the patient has remained free 
from local recurrence since that date (5 years, 1 month). 
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Fig. 323 . — Case 8. Carcinoma of male breast before treatment. 


Case 24. — Age 48. Pucker noticed in left breast for two years. On examination 
a hard swelling, 5 X 2-5 cm., in inner half of breast, fixed to chest wall. Breast 
elevated, nipple retracted. Hard gland palpable in left axilla. Radium treatment 
on Nov. 4, 1927. Section showed spheroidal-celled carcinoma. By Feb. 13, 1928, no 
tumour could be detected, and the gland had disappeared. No recurrence of the 
disease since (3 j'-ears, 10 months). (Pigs. 324-327.) 



Fio. S24.~Ca9e 21 . Before treatment. Fig. 325.— Cose 24. Four months after 

treatment. 


Case 27. Similar to the above, but a second radium treatment was 
for a recurrence near the axilla (see p. 451). 


required 


Case 3G.-Age G8. Lump noticed in left breast for one year. On examination 
the breast was elevated and the nipple retracted. Above the nipple was a purplish 
VOL. XIX.— KO. 73. 28 
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Fio. 320. — Cose 24. Position of rndiiim Fio. 327 . — Case 24. Section showing 

neodjes. splioroiclnl-ccnod cnrcinoina. 


lump, 4 cm. in diameter, ulcerated in the centre, edges irregular. Growth about 
'2‘5 cm. thick, fixed to chest wall. No enlarged glands, palpable. Radium 
treatment on May H, 1928. Section showed spheroidal-celled carcinoma. By 
Nov. 14 only a small crater remained at the site of the growth with some hard 
nodules round the margin. On April 11, 1930, the crater was still not quite 
healed, and a second radium treatment was given. Healing took place soon 
after. Some hardness remains at the original site, but no evidence of active 
disease (3 years, 4 months.) 

Case 43. — Age 63. Lump noticed in right breast for three years, ulcerated nine 
months. On examination, in the upper outer quadrant was a flat ulcer with a hard 
raised rim, .5 cm. in diameter. Not adherent. No glands detected. Radium treat- 
ment on July G, 1928. Section showed spheroidal-celled carcinoriia. By March 13,' 
1929, the ulcer was healed and no evidence of disease could be found. The patient 
died on Dec. 11, 1930, from pulmonary metastases without any sign of local recurrence 
(2 years, 5 months). 

The other categories of advanced growths, massive, fungating, and 
ulcerated, have been all too common among the patients treated. In fact no 
fewer than 23 of them have been unscientifically, though expressively, cata- 
logued as ‘ hopeless ’ when first seen — ^that is to say, it was almost inconceivable 
that they could be benefited by treatment of any kind. Indeed, throughout 
this investigation no patient has ever been refused treatment except on the 
ground of obvious visceral or skeletal metastases, so that statistics cannot be 
regarded as having been vitiated by ‘selection’. Nevertheless, the treatment 
even of apparently hopeless cases has occasionally been rewarded by a remark- 
ably good result, as is illustrated by the following example : — 
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Case 10. — Age 03. Lump noticed in riglit breast for three yeans. On examina- 
tion, above the nipple was a large purplish mass, S X a cm. in size. In the 
centre were two dark-blue soft swellings, and around them the growth was hard and 
the edges red and raised. Skin infiltrated over the whole area. Growth fixed to 
pectoral fascia. The axilla was almost completely filled by a hard mass, and some 
small lumps were palpable in the infraclavicular region. Radium ti'catment given 



Fig. 328.— -Cojs 10. At tiiiiD of first 
treatment. 


Fig. 320 , — Caic 10. Xino months after 
first treatment. 



IG. 330.— Case 10. Position of radium 
neecllo-s m first treatment. 



Fig. 10. Tl.reo years after 

first treatment. 


avoid ea„si„, „e„osl,. 

mass continued to shrink for eight months connective tissue. The 

was given on May 3, 192T. TW “SrUmr ^ treatment 

months. Ihird treatment on Jan. 17 1900 during the next seven 

of.«.vcd»case. A four,,. »„h 2 tho„ „o ovidonce 

uue I , lUiio, tor a small recurrent 
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nodule in the skin, outside the area treated. J3y Oct. 2 this had disappeared. On 
July 8, 1930, there was some evidence of recrudescence of growth under the areola, 
and a surface application of radium was given on Oct. 9. By this date there was a 
palpable mass in the abdomen, probably an omental metastasis, but the disease has 
not progressed locally, and the patient feels well (3 years, 2 months). (Figs. 328-3.31.) 

Even wlien the growth lias been of massive size it has sometimes disap- 
peared with remarkable rapidity — that is, witliin three months of treatment ; 
but in other instances a lump of doubtful nature has still remained after five 
or six months, and it is these that have called for further radium treatment 
or for local removal. (The evidence derived from these cases is described in 
detail elsewhere — see p. 439). 

Fungating growths, which are sometimes also ulcerated, respond well to 
treatment, and sometimes the ulcer heals within a few weeks, and the growth 
completely disappears within four or five months. This type of growth, being 
conspicuous on the surface, lends itself well to illustration, and provides the 
most easily demonstrable result. Healing of an obvious ulcer has occurred 
in six patients, including the first patient treated, ^vho has already been 
described in detail. Occasionally a small crater, surrounded by some remnant 
of the growth, has persisted and has called for a local excision, but this may be 
regarded as a satisfactory result in an apparently unfavourable type. 

Case 41 . — Age 08. Lump noticed in rigi>t breast for two year.s. On examina- 
tion there was a large ulcerated tumour in the inner upper quadrant, fungating 
some distance above surface of skin, 0 cm. in diameter. Nipple almost destroyed. 
Large hai’d gland in axilla. Radium treatment on June 22, 3*928. By Sept. 5 the 
mass had almost disappeared, but a small ulcer remained in the ccntic. This was 
healed by March 3, 1929, but some small nodules remained in tlie skin. The area 
of the scar was excised, but the patient died of cerebral Inemorrhage on March 14. 
Section showed carcinoma cells present beneath the skin. 



Hjo. 332 ,- — Case 4o. Appearance of tinr.our before treatment. 
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Case 45 -A.re 40. Lump noticed in left breast for two years Llccrafcd foi 
three months. On examination there was an ulcer, 4 X am cm., with uused C' crtecl 
eS and underneatli a liard lump, 5 x G-3 cm., attached to undcrlym- 
Lartre gland palpable in left axilla. Inoperable {Fig. 3:12). Radium treatment on 



Fig. 333 . — Case 45. Five months after treatment. 

Aug. *23, 1928. The ulcer gradually healed, and four months after treatment the 
lump in the breast and the axillary gland had disappeared. Five months after 
treatment the appearance was as in Fig. 333. Local condition remained satisfactory, 
but patient died with spinal metastases on Dee. 16, 1930 (1 year, 8 months). 


■ ) 

■ } 



treatment. 

tion there was an -ormou7maS,,*i^^4rc^:^l^J^ 


Co*c .104.~-Age .1.5. Lump noticed m left breast for five years. On examina- 


upper part of the breast. 
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fixed to deep faseia and to skin, •whicli was partlj' ulcerated. Large gland palpable 
in right axilla. Radium treatment on Feb. 27, 1930. Increase of ulceration followed, 
but by Aug. 27 it was quite healed, and only a remnant of the tumour remained. A 
second radium treatment was given on this date. On June 24, 1931, nodules seemed 
to be developing in the scar, and this residual mass was excised on July 2. The 
wound has healed well and the patient is without signs of disease at the jjresent time 
(1 year, 6 months). 334, 335.). 

Case 128. — Age 73. Lump noticed in left breast for two and a half years. On 
examination there was a large mass in the upper part of the breast, 7 cm. in diameter, 
raised above the surface of the skin and ulcerated. Skin infiltrated. No enlarged 
glands felt. Radium treatment on July 17, 1930, and re-nccdlcd on Aug. 11. By 
Dec. 17 the lump was reduced to 3 cm. in diameter, and was excised on Jan. 8, 
1931. The wound healed slowly, but the patient is without signs of disease at the 
present time (1 j'eai, 1 month). 

Case 149. — Age 64. Lump noticed in left breast for t^vo j'cars, ulcerated si.x 
months. On examination there was a large foul ulcerating mass in the upper half 
of the breast, 8 cm. in diameter. No glands palpable. Radium treatment on 



Jan. 19, 1931. The ulcer rapidly decreased and was nearly healed by March 23, 1931. 
Second treatment given on June 0. Further local improvement, but the disease 
increased behind the clavicle with paralysis and oedema of the arm. {Figs. 336, 337.) 

Sloughing in an advanced growth has been a rare event. It has occurred 
only three times. In one patient the growth had already invaded a costal 
cartilage and was ulcerated on the surfaee, so that sloughing was not unex- 
pected. Although the resulting ulcer never quite healed, the patient remained 
for long periods free from any sign of active disease. 

Case 12. — Age 47. Lump noticed in left breast for twelve years. On examina- 
tion the left breast Avas found to be pulled up much higher than the right bj^ a con- 
tracting growth in the upper inner quadrant, about 5 cm. in diameter, ulcerated in 
the centre. The areola Avas contracted, and there AA’as a nodule in the skin beloAV 
the nipple. A deep furroAV in the skin led outAA’ard from the groAvth to a hard 
in the axilla. Radium treatment on Noa^. 19, 1926. Section shoAA'ed spheroidal- 
celled carcinoma. On Jan. 13, 1927, the AA'hole area of ^GAAi^h AA'as occupied bj' a 
shalloAv ulcer Avith a sloughing base. The lump in the axilla had disappeared, dhe 
ulceration sloAA’ly deepened and AA-as ultimately folloAA’ed bj' sloughing of the under- 
lying costal cartilage. On Julj^ 20, 1928, a second treatment Avas gh^en for a nodule 
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i„ the skin in thn n.itory line. This dlsnm, eared. On Oel, 23, 

nipiit Mas ffiven foT an enlarged gland in the opposite axilla. On >1 • ’ 

eutaneous nodules Mere appearing on the back, and the patient died oin aj _.j, 

Avith pulmonary metastases (4 years, 6 months). 


In another an enormous groAvth rvas found, on examination of a section 
to be already undergoing spontaneous necrosis. Here, again, it was not 
unnatural that massive necrosis followed, Avith eventual healing ; the patient 
remained thereafter free from gross local disease, though she eventually 
succumbed to skeletal metastases. 


Case 39. — Age 39. Lump noticed in left breast for one year. On examination 
the breast Avas occupied by an enormous tumour, adherent to the pectoral muscle 
and to the skin. No enlarged glands detected. Radium treatment on .Tunc 8, 19_8. 
Section shoAA-ed the greater part of the groArth to be necrotic, though a ferv carcinoma 
cells could he recognized. Sloughing of the Avhole mass followed the treatment. 
Healing foIloAved Avithin two months. Second radium treatment given for nodules 
in the skin on April 19, 1929. Patient developed pulmonary metastases and died 
in January, 1930 (1 year, 7 months). 


In the third patient the radium treatment had been preceded by extensh'e 
X-ray treatment {Case 29). In the fourth patient the tumour Avas a flat 
scirrhous groreth. 


Case 126. — Age 57. Lump noticed in left breast for one year. On examination 
tlie breast AA’as occupied by a hard irregulaT mass, 5x4 cm., fixed to pectoral muscle 
and to skin, Avhicli \A'as red and crusted. No glands palpable. Radium treatment 
on July 11, 1930. Sloughing of the tumour folloAved tlie treatment, and healing AA’as 
•sIoAA’. It AA’as almost healed on May 5, 1931, and there are no signs of disease at the 
present time (1 year, 2 months.) 


EFFECT OF IRRADIATION ON GLANDS. 

In applying radium treatment to carcinoma in other jrarts of the body, 
notably in the tongue and mouth, the effect on the lymphatic glands has been 
found to be unsatisfactory, and but little progress has been made in this part 
of the problem during recent years. In treating carcinoma of the breast, on 
the other hand, I have constantly been surprised at the excellent Avay in 
AA’hich secondary glands have responded to treatment, and the infrequency 
AA’ith AA’hich recurrence in glands has taken place, Avhether they Avere pre- 
A'iously palpable or not. Since the first fcAv patients Avere treated, the 
routine irradiation of the lymphatic areas, as detailed above, has never been 
omitted. The technique, as I have described it, is not as a rule either difficult 
oi dangerous, though it has naturally met AA’ith some criticism. The, late 
G. E. Birkett,'? for instance, belieA’ed that it is impossible to irradiate the 
axilla accurately by implanting needles through the skin, and he held that 
it should alAA’ays be done through a AA'ide incision. With this vicAv, after 
comparatively long experience, I am in complete disagreement as regards the 
ordinary patient. If there are palpable glands in the axilla, it is quite easv 
to surround these accurately Avitli the long needles, and the glands will then 
usually disappear completely and permanently. If there are no palpable 
glands, it IS not difficult to place needles on the four AA-alls of the axilla in such 
a Avay that all the lymph glands Avill be irradiated, and nothing is to be gained 
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by open incision. I have never yet injured a nerve or vessel in the axilla. 
I am willing to admit, however, that there is one type of patient — namely, the 
very stout woman — in whom the procedure does become difficult, and I would 
even go so far as to say that for the extreme ease of this type, radium treat- 
ment is altogether unsuitable, though probablj'^ this does not apply to more 
than 2 per cent of the patients presenting themselves. 

Recurrence of disease in axillary glands has been noted in only nine 
patients, and this, considering the advanced stage of the disease in so many 
of them, is a remarkable observation. Some surgeons of experience even 
before the ad’^^ent of radium treatment were beginning to doubt the wisdom 
of extensive dissection of the axilla, and the results obtained with radium — 
the most conservative means of treatment available — tend to confirm this view. 

Of the nine patients who did have recurrent disease in the axilla several 
received further treatment. Three are at present free from- signs of disease, 
and the other six are among those who have died. 

As regards the supraclavicular glands, here again it apjrears to me that 
accurate needling of the glands is not difficult and is effective. G. E. Birkett 
appeared to regard the introduction of two needles above the clavicle and 
two below it as theoretically inadequate. The fact remains, however, that 
I have noted supraclavicular recurrence in only three patients : ■ one of these 
after further treatment has no palpable glands anywhere {Case 71, i?. 452) ; the 
other two were in an advanced stage of the disease and have died. 

Needles have been introduced into the upper three intercostal spaces 
chiefly on theoretical grounds. I have never seen recurrence take place in 
this position, or in the area between the sternum and the breast. Neither 
have I yet seen recurrence take place in the epigastric region, which I have 
not been in the habit of treating. 


HISTOLOGICAL EVIDENCE OF THE EFFECT OF RADIUM. 

As already mentioned, during the earlier stages of this investigation a 
specimen Avas remoA'^ed from the primary groAA’th in order to prove the nature 
of the disease. This AA^as done in fifty consecutive cases, the specimen being 
taken Avhen the needles AA^ere removed — that is, after the carcinoma had been 
subjected to irradiation for a period of at least scA’^en days. The histological 
appearance of the groAvth Avas not obviously altered in the specimens thus 
obtained, even though the groAAi;h AA'as destined, in due course, to disajApear. 
Other CAddence, hoAVCA^er, has been available from sjDecimens reraoA'^ed at much 
longer intervals after irradiation. 

In six patients it AA'as found after the lapse of several months that small 
hard nodules still remained in the skin or round the rim of a small residual 
ulcer. It AAns obAuous in these cases that some carcinoma still remained, and 
a small area Avas excised locally. In all of these the presence of carcinoma 
Avas Amrified, though in most of them a large or CA^en inoperable tumour had 
been reduced to small dimensions. Of the six patients, four are AA'ithout signs 
of disease, one has no local recurrence but has metastases in bones, and one 
has died of cerebral Inemorrhage. The history of one of these patients is 
peculiar ; — 
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rnw 91 — Ase 61. Lump under left nipple noticed for at \cast three years. On 
examina«^n «jAippIe 

nn \eni 90 Bv Jau 3L 1928. the ulcer rvas almost healed, hut a 

small rim of hard^noduies remained around it. The lump beneath had practically gone, 
orih™ 2e S u?eer was locally excised. Section .showed, as exjocted, carmnonm 
?ells immediately surrounding the ulcer. , 

remained locally cured, though a small ulcer of the .skm was excised fi o n 

on Dec 5 1930, vfMch showed localized carcinoma cells, while a h mph gland m 

close proximitv was free. Patient now apparently well (3 years, 11 months). 

This spechnen showed disappearance of all the deeper jiortions of the j 

after a single radium treatment, and a small local operation has apparently eradicated 
the disease in the breast. The recurrence in the skin of the axilla can only be 
explained by supposing that carcinoma was present in the axillary glands at the time 
of the first treatment, and that a cancer cell was transplanted into the skin. 1 ins 
is the only occasion on which such an event has been noted. 


In eighteen other patients a firm mass has remained in the breast even 
after two treatments. Owing to the uncertainty as to the nature of these 
masses the breast has been removed, or a portion of it excised, and this 
material has furnished important evidence as to the effect of the treatment. 


Case 9. — Age 60. Lump noticed in left breast for six months. On examination 
there was a firm lump, 2 cm. in diameter, freely movable. >lo other signs of disease. 
The diagnosis was doubtful and the lump was excised locally. It ivas found to be a 
localized mass of carcinoma, and radium treatment was given imniediateh’^ after the 
operation on May 18, 1926. Eleven months later the growth recurred, and a second 
treatment was given on April 28, 1927. The lump did not completely disappear, 
and it was excised on Sept. 23, 1927. A section through the centre of the mass 
showed fibrous tissue only, and no trace of carcinoma could be found {Fig. 338). 
No local recurrence took place, but the patient died on Oct. 1, 1930, with intra- 
thoracic metastases (4 years, 5 months). 


Case 14. — Age 56. Lump present in the left breast for at least three years. 
On examination the upper part of the breast was found to contain a large mass, 

3 X 4 cm. and very thick. Skin infiltrated with a shiny reddish mass projecting 
some distance above the surface. Mass fixed to pectoral fascia. No enlarged glands 
detected. Inoperable. Radium treatments on Feb. 10 and June 8, 1927. Very 
great reduction in the size of the mass followed, and the boss on the surface com- 
pletely disappeared. On Nov, 1 a hard residual lump, 3x3 cm., remained, covered 
by apparently normal skin. Lump removed on this date by a local excision of 
tissues down to the ribs. Healing by first intention. Section removed on Feb. 16, 
192(, showed spheroidal-celled carcinoma rvith much fibrous tissue. Sections of the 
residual lump showed that it consisted almost wholly of fibrous connective tissue. 
On the surface of the mass just under the epidermis — that is, at the farthest point 
Rom the radium needles — a thin layer of carcinoma cells remained {Fig. 339). 
Patient remained free from any local recurrence in breast or glands until April 27, 
1981, when she died of spinal metastases (4 years, 2 months). 

This section appeared to demonstrate conclusively that a very thick mass of 
growth had been sterilized of carcinoma by two radium treatments, except for a 
Uim layer on the surface, which could have been treated by superficial application. 
The patient remamed locally free from recurrence after excision. 

Case 99 . —Age 61 . Lump noticed in right breast for five months. Onexamina- 
of the breast contained a mass, 3 cm. in diameter, visible 

detected. Operable. Radium 
lirolunmo A -u removed on Nov, 1 showed spheroidal-celled 

wn o mass had completely disappeared. On 

- p il 9, 19-9, there was apparently a recurrence in the same situation. Second 
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radium treatment given on June 28. By Nov. the mass was somewhat smaller, 
but stationar}^ Some deep X-ray treatment given on Dee. 19. Lump remained 
almost unaltered, and the breast Avas locally removed on July 3, 1030. 



Fig. 338 . — Case 9. Section through area of growth seven months after second 
treatment. No carcinoma found. 


Careful examination of the specimen failed to shotv any carcinoma cells any- 
Avhere. It is possible that the second radium treatment and X-ray treatment were 
reall 3 ^ superfluous. The patient remains quite tvell to the present time (3 3 'ears, 
10 months). 



EADIUM TREATME^ 


Case 38. — Age 77. The riglit h 
at least 3 em. thiek. Attached to tl 
No enlarged glands detected. Radii 
.spheroidal-eelled carcinoma. On Nc 
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Case 42. — Age .58. Lump noticed in riglit breast for two years. On examination, 
found to have a large swelling, 6 cm. in diameter, in upper inner quadrant of breast, 
fixed to skin and pectoral fascia. Hard enlarged gland, 2 cm. in diameter, in right 
axilla. Operable. Radium treatment on June 20, 1928. Section showed splieroidal- 
celled carcinoma. By Jan. 30, 1929, both the lump in the breast and the enlarged 
gland had completely disappeared. On July 10, 1929, a recurrence was detected 







Fig. 340 . — Case 38. Section tliroiigli site of massive groivtli six montlis after 
treatment. No carcinoma found. 


between the breast and the axilla in an untreated area. Second radium treatment 
given on Aug. 1. On Nov. 5 patient appeared to be still not free from disease, and 
the breast was removed locally on Nov. 21. Examination of the specimen showed 
no sign of carcinoma in the area originally treated. A few isolated carcinoma cells 
were found at the edge of the specimen. Patient has remained without recurrence 
since (3 years. 2 months). 
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The specimen shon-ed almost complete sterilization of the breast, but in this 
instance the error had been made of not treating the breast and axilla in contimiitx . 
recurrence taking place in the interval between them. 


Case 54.— Age 57. Lump in right breast noticed for four months. On examina- 
tion in outer part of the breast was a tumour. 3 cm. in diameter, attached to nipple. 
Hard enlarged gland in right axilla. Operable. Radium treatment on March 1, 
1929. By July 10 no tumour or glands remained. On May G, 1930, some evidence 
of recurrent grovTh detected. Local removal of breast on Jul\ 10. 1 atient has 
remained free from disease since (2 years, C months). 

Examination of the specimen showed a small localized area of carcinoma in the 
centre of the breast. Otherwise free from disease. 


Case 76.— Age 50. In the left breast was a large mass. S cm. in diameter, occupy- 
ing the greater part of the gland. Attached to the skin. Nipple retracted. No 
enlarged glands detected. Radium treatment on July 19, 1929. On Jan. 9, 1930, 
a small residual lump was still present, and a second radium treatment was given. 
The lump became somewhat smaller, but was still present on Sept. 29, when the breast 
was locally removed. The patient is now without signs of disease (2 years, 1 month). 

On examination of the breast no trace of carcinoma could be found. The 
residual lump appeared to be due to a small jiatch of fibrosis and fat necrosis. 


Case 79. — Age 55. Lump noticed in right breast for six months. There was 
a large indefinite tumour, about G cm. in diameter, beneath the nipple, which was 
retracted. Slight patchy discoloration of the skin. No enlarged glands palpable. 
Operable. Radium treatment on Aug. 28, 1920. By Dee. 10 no tumour was pal- 
pable, and the nipple was almost normal. On Feb. 26, 1930. it was noticed that one 
of the small patches on the skin was slightly thicker than before. The breast was 



Ftc. .341.- 


•'Case 


79. Slice through breast eight months after treatment for a 
massive eavcinoma. 


rs”yvin°to“the”ri|t'sid; o?th?5hes?"'ke application 

metastases (Septeni^r, 19 . 31 ). ' ^ Patient now has signs of thoracic 

T|re large mass pre- 

quite nornral {Pig. . 341 ) No traS^ of ouAio * * m i through the breast looked 
breast. A section through the anywhere in the 

cells present in the dermis in this urea Pr however, carcinoma 

have been completelv eradicated bv a simerfio disease could 

irradiation. ' superficial application after the intenstitial 

the left nipple was found to^be'shghth^iwa^^^ examination 

hard lump in the upper part of the^brenst abom ’detracted. There was a large 
lit oi me breast, about i cm. in diameter, attached to the 
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nipple, but not to the skin or deep fascia. Operable. Radium treatment on Sept, 
to, 1929. By Nov. 5 the breast was quite soft and no tumour remained. On Oct. 
1, 1930, it was noticed that there was some thickening to be felt on the deep surface 
of the Irreast in its upper part. The breast was remo\'ed locally on Oct. 30. The 
patient is at present without signs of disease (2 years). 

Examination of the specimen showed no sign of carcinoma anj^where, the 
thickening being due to fibrosis only. 

Case 106. — Age 49. Lump noticed in right breast for six months. There was 
an elongated hard mass extending from one side of the breast to the other, at least 
8 cm. long. Nipple retracted, and skin dimpled on outer side. No enlarged glands 
detected. Operable. Radium treatment on March 7, 1930. By Sept. 10 the breast 
was quite soft, though there remained some soreness of the nipple. This afterwards 
increased, and there appeared to be a small lump beneath the nipple. The breast was 
removed locally on Nov. 25, The patient is free from disease at the present time 
(1 year G months). 

Examination of the specimen showed active carcinoma cells immediately beneath 
the nipple. 

Case 111. — Age 50. Both breasts very large. Lump noticed in upper part of 
right breast for one month. On examination the right nipple was found slightlj’’ 
elevated, but not retracted. In the upper outer quadrant was a very large mass, 
about 7x5 cm. in diameter, and very thick. Two hard glands felt in right axilla. 
Operable. Radium treatment on April 11, 1930. Left breast removed at same 
time owing to its weight. By July 8, no tumour could be felt and no glands were 
palpable. Right breast removed on Feb. G, 1931, although no recurrence detected, 
owing to the large size both of the breast itself and of the original tumour. In the 
site of the gro^vtli on the deep surface of the breast was found a small carcinomatous 
area, 1-5 cm. in diameter. No other evidence of disease found. A very large groudh 
had, therefore, been almost, but not quite, eradicated by a single treatment. The 
patient is quite well at the present time (1 year, 5 months). 

Tlie evidence obtained from these eighteen patients is on the wJiole a 
satisfactory testimony to the powers of radium. Admittedly, the necessity 
for removal argues that radium is not all-powerful or that the present technique 
is at fault. Infallibility is not claimed, however, for the method, and the 
fact remains that in 7 of the IS specimens no residual carcinoma was found. 
In 9 of the remaining 11a large carcinomatous mass had been reduced to small 
dimensions. In only 2 instances had the disease spread widely after irradia- 
tion. It is of interest to notice that, although nearly all the patients were in 
an advanced stage of the disease and would be looked upon unfavourably as 
regards prognosis, they do not appear to have lost by the method of treatment 
that was used. Of the IS patients, 17 are alive, and 14 of them are without 
any signs of disease at the present time — that is, for periods up to 3 years, 9 
months. One patient died of the disease, one has skeletal metastases, one 
thoracic metastases, and one metastases in the skin. Removal of the breast 
after irradiation appears therefore to be a legitimate method of combining 
radium treatment with surgery. 

CLINICAL EVIDENCE OF CUBE. 

In assessing the results of radium treatment of carcinoma of the breast I 
have consistently tried to avoid using the word ‘cure’ without qualifications. 
Sometimes, when all signs of disease have disappeared, I have said that the 
patient was ‘ apparentl cured’, being aware that in this disease recurrences 
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haTC been known to appear after tho lapse of fifteen or ctcn tnent; ;o.n 
after surgical treatment. At other times, so scclAical have I been, tliat 1 
have stated that there is iro such thing as ‘cure’ in this disease, the patient 
being liable to develop recurrences for the remainder of her days. I\e\er- 




Fig. Ui.—Case 23. Position of radium 
needles. 


Fig. 345, Case 23. Section showing fibrons 
tissue with spheroidahcelled carcinoma. 


theless. the histological evidence adduced above, seems to show that ‘local 
cure can be produced by radium, careful investigation being unable to detect 
any ov.dcnce of carcinoma cello remaining. bL no pathLgieal invcT^f- 
tion can be minute enough to prove that no isolated cells or clumps of cflls 
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remain m the tissue. Some otlier ])roof of cure must tlierefore be sougiit, 
and I believe that this may be founded on a physiological basis. The extreme 
malignancy of carcinoma of the breast when associated with pregnancy or 
lactation is well known ; it is shown by the increased rapidity of growth of 
the primary tumour and by the unusuallj'^ quick appearance of metastases 
in other parts of the body. It is believed that these phenomena are due to 
local hyperremia in the breast, and to the profound stimulus applied to the 
epithelial cells of the mammary gland by the hormone from the corpus luteuni 
in the circulation. If these circumstances were to arise in a woman who had 
a carcinoma of the breast treated by radium, the stage would be set for 
the clinical experiment which would applj’ the severest test possible to the 



Pig. 340. — Case 23. Three yonr? after treatment. 


ciricaey of the treatment. Actually 
these circumstances have arisen in 
the following instance : — 

Case 23. Age 44. Small lumj) 
noticed in inner part of left breast for 
two years. On examination, a hard 
mobile lump, 3 cm. in diameter, was 
felt in the inner lialf of the breast, 
attached to the skin, which was 
puckered (Fig. 342). Nipple slightly 
elevated. No enlarged glands detected. 
Operable. Radium treatment on Oct. 
25, 1927. SiJecimcn removed for sec- 
tion showed spheroidal-cclled carcinoma 
with proliferation of epithelium in 
neighbouring acini. By Feb. 18, 1928. 
the tumour had disappeared, leaving a 
.small area of thickening. In December 
the patient became pregnant and was 
seen five months later. There were no 
signs of recurrence, and the pregnancy 
was allowed to proceed to term. The 
child was fed at both breasts, the left 
breast lactating normallJ^ There has 
been no sign of recurrence of the dis- 
ease. and the patient is quite well at 
the present time (3 years, 10 months). 
(Figs. 342-346.) 


The history of this patient seems to be as nearly a proof that carcinoma 
of the breast can be cured by a single treatment noth radium as can be 
attained — better c^udencc c^"en than the passage of twent 3 '-fiA'e tiears after 
the treatment, for a supposed local recurrence after this interval might really 
be another independent growtii. 

Up to the present time this combination of circumstances has not 
occurred in a second patient. Another woman, age 38, reported to me 
eighteen months after an apparentlj'^ quite successful treatment of a small 
and early carcinoma in the axillarj^ tail of the right breast, with an enlarged 
gland in the axilla, that she had missed one period. There was no ehange 
in the breast, but I felt it my dutj’- in the present state of knowledge to ad^'isc 
that the pregnanej’^ be terminated. 
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fncr 89 —Age 37. Lump noticed in the axillary tail of ri^ght breast for a short 

sSf or i^Vand 

x\o glands palpable. On Sept. 16, 1930, the Shteh Tht 

found herself to be pregnant. The pregnancy was terminated immediatelj . 11 

patient has remained quite well since (2 years, 0 months). 


FAILURES. 

Radium treatment is a form of local treatment, and failure to achieve 
local extirpation of the disease is therefore the only kind of failure that need 
now be considered. The possibility that dissemination may be actually 
stunulated by radium is discussed elsewhere (p. 458). Failure interpreted in 
this sense may be of several types, which will be considered separately. 

1. The disease may recur actually zoHhin the area treated or in close 
jiroximity to it, and in such cases complete failure to control the disease may 
haA’-e to be admitted. Sometimes, as has also been recorded by other 
observers, there may be at first such striking improvement that the tumour 
may disappear completely and the breast become almost normal. Then 
recurrence takes place, and the fresh growth may progress very rapidly. 
Complete failure of this kind I have registered in five instarrees. In one of 
these the dose given was undoubtedly inadequate, the time liaA'ing been only 
four days instead of the usual seven. 


Case 50. — Age 39. Lump noticed in right breast for one year. On examination 
a hard irregular mass beneath areola was felt, 5 cm. in diameter and 3 cm. thick. 
Skin adherent and thickened. Nipple retracted. No palpable glands. , Radium 
treatment on Feb. 5, 1929, and orving to fear of sloughing taking place, ■ the 
needles Avere removed at the end of four days. Regression of tumour Avas rapid, 
though there AA'as some mdema of the skin remaining on May 7. ■ Tavo months 
later the breast Avas again found to be occupied by a large tumour. A second 
radium treatment Avas gmen on Aug. 5. The tumour again regressed, but the 
patient shoAved signs a month later of thoracic and spinal metastases, and she 
died on April 8, 1930. 

In one the breast Avas extremely fat, a type of patient Avhich I haA^e 
discussed clseAidiere, and the extent of the disease AA’hen treatment svas begun 
Avas greath^ underestimated. 


-^8^ 47. Lump noticed in left breast for one year, and treated by 
local injections by Dr. Shari' Mackenzie. On examination a hard lump ivas felt 
on the outer side of the left breast, of at least 4 cm. diameter, but difficult to esti- 
mate owing to the very large size of the breast. The skin ivas beginning to be 
dimpled, and a hard gland could be felt in the axilla. Radium treatment given 
on heb. 20, 1929. On June 5 the greater part of the lump had disappeared, but 
some irregularity remained m the upper part of the breast. The axillary gland 
Aias smaller. On Sept. 24 the disease ii-as obviously extending, and the breast ivas 

193^(1 yea^^TmSsr''^™''''^ 


In one (Case 9) an injudicious local excision ivas done before treatment 
Avhieh was otherwise unsatisfactory. In only two cases (Cases 13 and 32) 
Avas tile failure complete. 

VOL. .\ix.— xo. 75. 


29 
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Case 32. — Age 47. Lump noticed in right breast for nine months. On 
examination a liard lump U’as felt in the right breast, 4 em. diameter, attaehecl to 
skin. Enlarged glands palpable in axilla. Radium treatment given on April 18, 

1928, for 9 days. A speeimen was removed for seetion in my absenee, through 
a very deep and long incision, which may have prejudiced the result. On June 5 
the lump was smaller, but was increasing again under the incision scar by .Tuly 3. 
A second treatment was given on Jan. 18, 1929, after which the growth did not 
increase for three months. By Max'- 7 it was again increasing. Deep X-ray treat- 
ment was given without benefit, and the patient died witJi generalized mctastascs 
in October, 1930. 

Case 13. — Age .71. Dimpling of the skin on the outer side of the right breast 
noticed for eleven months. On examination a hard mas.s, 8 cm. in diameter, was 
felt in the outer half of the breast, with retraction of the nipjile and adhesion of 
the skin. Hard gland felt in right axilla. Radium treatment given on Dec. 21, 
192G. Section showed spheroidal-cclled carcinoma. By March 7, 1927, the tumour 
and axillary gland had disappeared, though some indefinite thickening remained in 
the breast. On Sept. 12 two nodules had appeared in the skin on the mesial side 
of the area previously treated. Second radium treatment given on Sept. 29, followed 
by disappearance of the nodules. On Jan. 9, 1928, a new lump had appeared 
between the two areas treated. A local excision of breast showed active carcinoma 
in the last lump, and some groups of carcinoma cells at the edge of the first area 
treated. The wound healed slowly and developed a streptococcal infection after 
the patient had left hospital, and .she died on Feb. 18. Post-mortem examination 
showed no evidence of carcinoma in the chest wall, glands containing carcinoma 
in the left axilla, above both clavicles, and along the left side of the abdominal 
aorta. 

Much has been written of varying radio-sensitivity in different types 
of growth in the breast. Sucli variations certainly do exist, but so seldom 
is a tumour really insensitive that I have not attempted any ‘grading’ of 
the tumours. In the following instance there appeared to be an unusual 
degree of insensitivity, the breast and the tumour both being small, and 
therefore easy to irradiate. 

Case 78. — Age 40. Lump noticed in left breast for six weeks. On examination 
there was a prominent swelling immediately above the nipple, C cm. in diameter, 
apparently partly cystic. No glands detected. Radium treatment on Jan. 18, 

1929. By March 5 the lump had almost disappeared. On Sept. 0 the swelling 
was found to have reappeared and was almost exactly -as before treatment. It was 
locally excised, and the specimen showed a cyst with many active carcinoma cells 
in the wall. On April 10, 1931, the patient was found to have a second tumour 
similar to the first. The remainder of the mammary gland was removed together 
with the lower axillary lymphatic glands. The specimen showed a carcinomatous 
cyst exactly like the first. The lymphatic glands were free from disease. Ihe 
patient is quite well at the present time (2 years, 7 months). 

In this instance a carcinoma of a somewiiat unusual tjqic appeared to 
have been almost unaffected by the radium, the second carcinomatous nodule 
having apiDeared within the area treated. 

2. The disease maj*^ recur outside the area treated. This form of faihne 
has been registered in nine patients, and the lesson to be learned from it is 
obvious. 

Case 51 . — Age 43. Small lump noticed in left breast for two months. On 
examination, slight flattening was found at the lower margin of the breast, u uc^ 
was somewhat pendulous and very large. The nipple was slightly retracted. a 
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ainnrl mlnable in left axilla. Radium treatment given on Feb. 9, 1929. Treat- 
ment ^2 ghln only to the lov-er half of the breast, and to the subpeetoral region 
axilla etc.^a large sap being left in the upper portion of the breast, which appealed 
to be’ free ’from diseaL. There was evidence of a diffuse extension of the disease 
S this untfeaSd the breast on Sept. 12, 1930, 1 year and T months after 

the initial treatment. Removal of the breast was advised, but the patient refused. 
A se2nd radium treatment was given on Sept. 19. By Dee. 2 improvement 

had tahen place, but soon afterwards the disease recurred extensivelj throughout 
the breast. The breast and axillary glands rvere removed on June 19, 1J31, and 
deep X-ray therapy was given to a wide area surrounding. Ihc patient appears 
to be quite well at the present time (2 years, 7 months). 


Case 73. Age 60. Lump noticed in right breast for three weeks. On exam- 

ination there rvas a hard lump in the outer half of the breast, 3 cm. in diameter, 
attached to the skin, which was slightly dimpled. Gland palpable in lower part 
of axilla, but not hard. Radium treatment given on Jul}^ 11, 1929. The tumour 
had disappeared and the breast felt quite normal by Sept. 7. No gland palpable 
in axilla. On Feb. 16, 1930, some thickening in the untreated part of the breast 
was noted. This had increased two months later, and a local removal of the breast 
was done on April 23 instead of giving a second radium treatment. 

On examination of the specimen the part of the breast treated was found to 
be free from disease, but carcinoma was found in the outer area. Following removal 
of the breast radium was inserted under the whole of the area of operation- There 
has been no local recurrence, but the patient has signs of thoracic metastases. 


Case 112. — Age 57. Lump in left breast noticed for one year. On examination 
a hard mass felt in the inner upper quadrant about 5 x 7-5 cm. Skin dimpled 
over it. Nipple slightly retracted and deviated. No glands palpable. Patient 
very stout and breast very large. Radium treatment on April 10, 1930. By 
Aug. 27 the mass had almost gone. On Oct. 15 there was found to be evidence of 
extension of the disease near the nipple in an untreated area. A gland could also 
be felt in the axilla. Second radium treatment on Oct. 23, 64 mgrm. being used 
for the breast, rvhereas onty 42 mgrm. were used on the first occasion. By March 
11, 1981, no sign of local disease eould be discovered, but the patient now has pelvic 
metastases. 


Tliese examples illustrate the fact that it is easy to concentrate attention 
too much upon the main mass of growth, and to forget that secondary 
dissemination occurs xvithin the mammary gland as rvell as outside it, as 
already mentioned. Altliough I have always aimed at treating a consider- 
ably larger area of breast than is occupied by the palpable tumour, I have 
sometimes failed to carry this far enough, and latterlj'" I have practised a 
wider distribution of the radium than before. Properly the w'hole breast 
and the underlying fascia should be treated as a routine, and except in the 
largest breasts this is being carried out at the present time. It is partly for 
this reason that I have so much emphasized the importance in technique of 
using the longest needles and placing them largely beneath the breast. Onlv 
m this way can the requisite area of breast and fascial planes be adequately 
treated. If the breast is not very thick, this distribution will irradiate the 
tumour as well as the breast. If the breast is a thick one, it may be necessarv 
to insert additional needles more superficially in the neighbourhood of the 


'urther than this, it is of some importance to remember the main lymph 
cia inels uhieh run round the outer border of the pectoralis major muscle 
on their way to the axillary glands. Examination of the X-rav records of 
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Fig. 348 . — Case 27. Ono year after treatment. 
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of Cade’s method of supplementing interstitial irradiation by surface 
treatment. 

Case 34. — Age 68. A dimpling noticed in the skin of tlic left breast for two 
years. On examination the left breast was elevated and the skin drawn in several 
places. Nipple retracted. The whole of the upper part of the breast was occupied 
by an irregular mass, about 7 cm. in diameter, attached to the deep fascia. Glands 
palpable in left axilla. Radium treatment on March 27, 1928. Section removed 
on May 4, showed spheroidal-celled carcinoma. By Nov. 14 the whole of the 
original mass had disappeared, but there were nodules in the skin below and to 
the inner and outer sides. The whole area was treated by a second insertion of 
needles on Jan. 4, 1929. Two months later all the nodules had disappeared, and 
there was no local evidence of disease. The patient died on April 4, 1930, of spinal 
metastases. 

Case 70. — Age 60. Thickening noticed in right breast for several weeks. On 
examination the nipple was retracted and the skin puckered below it. A hard diffuse 
mass occupied the greater part of the breast, about 6 cm. in diametei’. No palpable 
glands. Radium treatment on June 18, 1929, By Sept. 7 no tumour could be 
detected. A j^ear later a widely spread crop of skin nodules had appeared over 
the breast, and the patient had also been having signs of pulmonarj’^ metastases. 
A surface application of radium was given to the area affected, but the patient died 
with evidence of widespread metastases on Nov. 27, 1930. 

4. The fourth type of failure is seen in those patients wlio return, after 
treatment, ivith enlarged glands in the axilla, either following disappearance 
of glands previouslj^ enlarged, or as a new event. lily technique for treating 
the axilla has met tvith some criticism, as already mentioned, but the answer 
to this is the remarkable effect almost always obtained when the glands are 
already enlarged, and the rarity of recurrence. This event has been noted 
only in 9 patients, but when it occurs it is of serious im])ort, 6 of these patients 
having died. The appearance of glands above the clavicle is even rai-er. It 
has been noted in only 3 patients, in 1 of whom the glands have disappeared 
after further treatment. 

Case 71.— Age 67. Lump in the left breast noticed for six weeks, in inner 
lower quadrant, 5 cm, in diameter. Attached to skin, with enlarged glands in the 
axilla. Radium treatment given on June 21, 1929. Three months later the tumour 
in the breast had disappeared : one soft gland still palpable in the axilla. On June 
5, 1930, one year after treatment, there was no sign of recurrence in the breast, 
but enlarged glands were present in the axilla and above the clavicle. Further 
treatment was at first considered useless, but two months later the patient was still 
without other signs of metastases, and a second radium treatment was given on 
Sept. 2 to the breast and gland areas. By Nov. 21 all enlarged glands had 
disappeared, and the patient still seems to be quite well (2 years, 2 months). 

OVERDOSE. 

As alread}^ suggested, the dosage emploj'ed in this form of radium treat- 
ment has been arrived at by somewhat empirical methods. It has thus 
liapiDcned that, during the earlier stages of acquiring exirerience, the dose 
has occasionally been excessive, either bj'' reason of too great local concen- 
tration of the radium, or as the result of ill-judged zeal in dealing with 
apparent failures. A dose that was too great at the initial treatment is 
illustrated by the following case 
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esc r.-Age 57. Lump AO«ccdta left bmust ""a'S"" 
there Mas a hard tumour filling the bre. > okirfjn inner part of breast and over 
It “emafgTd gtod°pVMe m cmUla. Radium treatment given on 



Fig. 351.— Cose 7. Before treatment. Fio. 362 . — Case 7. Bndium burn seven 

rr'eeks after- treatment. 


Aug. 12, 1925, a total of 79 mgrm.' 
being inserted beneath the breast and 
its neighbourhood for 7 days. The 
treatment M-as folloM’’ed by a very 
severe radium burn, Math late necrosis 
of the primary groM-th. The ulcer 
never quite healed, and skin nodules 
afterM'ards appeared outside the area 
treated. The patient died nine months 
after treatment. (Figs. 351-353.) 

Instances of injudicious second 
treatments are given by the follow- 
ing 

Case IG. — Age 02. Lump noticed 
in right breast for three months. On 
examination there M-as a very hard 
lump, 0 cm. in diameter, in the inner 
upper quadrant, M’ith dimpling of the 
skin. An enlarged gland palpable in 
right axilla. Radium treatment on 
April 14, 1927, a total of 51-5 mgrm. 
being applied to the breast in tM'O layers. 
Three months later the tumour seemed 
to have disappeared, but the breast 



Fig. 353 . — Case 7. Position of radium needles 
ot first treatment. 


had undergone a remarkable degree of shrinkage. One year after treatment the 
patient was thought to have a recurrence in the upper part of the breast. This 

fibrosis, but a second treatment M-as given on April 12 
19_8, 48 mgrm. being applied to the breast in tM-o layers for 8 daj^s. Furthei 
shrinkage took place, and late radium necrosis began Imo years after the secone 
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treatment. The neerosis extended into the axilla, and very deeply into the ehest 
vail. The patient suffered great pain, and died on Jan. IG, 1931, vithout definite 
evidenee of recurrenee of the carcinoma anj'where. 

Case 31. — Age 58. Lump noticed in right breast for fifteen months. On 
examination a large spherical tumour, 6 cm. in diameter, vas felt in the upper outer 



Fig. 354. — Case 31. Before treatment. fiC- 355. — Case 31. Sixteen months after 

first treatment. 



Fig. 35G. — Case 31. Position of needles at Fig. 357. — Case 31. Microscopie appear- 

first treatment. ances of growth. 


quadrant, attached to the skin. No glands felt. Radium treatment on March 30, 
1928, 54 mgrni. being applied beneath the breast for eleven days. Some contraction 
followed, and a hard mass remained five months later, which probably consisted of 
fibrosis only. A second treatment, however, was given on Sept. 4, 1928. Further 
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May 10, 1931, of a malignant ovarian tumour. (Figs. 3o-l-3oi.} 

It will be noticed that all these patients ^Yere in an advaxrcecl stage of 
the disease. In two the primary growth was big and enlarged axi aiy 
viands were present ; in one, although no glands could be felt, the tumour 
was very large. Probably, therefore, special efforts were made to deal with 
the disease, and in the second and third instances the fibrous contraction 
which followed the treatment may have been misinterpreted. 


ACCIDENTS. 

A theoretical objection to radium treatment in the minds of some people 
has been the supposed risk of injury to important structures, but, assuming 
that the operator possesses adequate knowledge and exercises due care, this 
risk appears to have been somewhat exaggerated. Needles should always be 
implanted Avith regard to the known position of vessels, nerves, etc., and no 
force should be used. If they are entering the right plane, very little resist- 
ance is to be met ; if resistance is encountered, the needle should be with- 
drawn and re-inserted. Among the 171 patients I have treated no one has 
suffered injury to a vessel or a nerve in the axilla. In one patient (Case 1) 
a needle inserted above the clavicle appeared to have injured the transverse 
cervical artery, Avhich had to be ligatured ; unfortunately the needle was 
not being removed by myself, but by an assistant. In one patient a needle 
inserted above the clavicle appears to have touched a root of the brachial 
plexus, so that the patient has complained of some tingling at the point of 
her thumb. In the same patient the point of a needle below the clavicle 
momentarily pierced the lung during removal. This was owing to the fact 
that it had been inserted from without inivards instead of from the opposite 
direction, so that the point of the needle became unduly depressed during 
removal. No ill effects followed. 

The needles in the intercostal spaces can undoubtedly be of great danger 
if improperly inserted. On one occasion a needle put in the fourth space 
caused a local pleurisy and had to be removed, I have had no other accident, 
but I knoAv of two or three instances in Avhich patients have lost their lives 
owing to the needles having been placed too deeply, or to their having been 
too long, so tliat pressure on their outer ends caused them to enter the 
mediastinum farther than n-as intended. In these cases the needles pierced 
the pericardium or the heart Avail, but this should not occur if the details of 
technique Avhich I have described are closely observed. 


COMBINATION OF RADIUM WITH SURGERY. 

Throughout this iiiA-estigation I haAm kept before me as the ultimate 
object to be attained an improvement in the final results of treatment, and not 
the elimination of surgery in favour of radium simply for the sake of eliminat- 
mg surgery. I have tried to avoid all bias in either direction and to remember 
that m the end the best results may be obtained by radium alone, by surgery 
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alone, or by a combination of the two. Each case lias tliercforc been judged 
on its own merits, and the consequence lias been a considerable degree of 
elasticity in the precise method used. 

Obviously there are several ways in which radium maj’’ be combined ' 
with surgery, and I have not hesitated to use any of them as circunistanccs 
seemed to demand. 

1. A tumour may be excised locally before any radium treatment is 
given, in order to remove the greater part of the growth or to establish the 
diagnosis. An alternative to the removal of a tumour locally before treat- 
ment is the local removal of the mammary gland. This may be necessary 
if the patient’s psychology demands that the tumour should be got rid of 
completely and at once. In either case the c.xcision should be done if possible 
with the diathermic needle, in order to eliminate as far as possible any 
dissemination of carcinoma cells. As the a.xilla is not being dissected, the 
lymphatics from the breast to the axillary glands will have to be divided, 
and it is certainly better to do this Avith the diathermic needle than with the 
scalpel. If the tumour is small and clearly in an carl}’^ stage, this procedure 
seems to be justified by results. Radium treatment has been given after 
excision, alloiving an interval of seven days or more for healing to take 
place. The treatment is given to the breast and lymphatic areas in exactly 
the same way as if the tumour were still there. Twelve jiatients have been 
treated by local excision of the tumour, of whom ten arc at present without 
signs of disease for periods up to two years. Two have died, but in one of 
these the growth, as was seen in the section, had, in spite of its small size, 
already invaded blood-A’^cssels, so that metastases were inevitable. In only 
one patient, the first treated in this Avay, has local recurrence taken place, 
but this patient Avas inadequately treated, as it noAV seems to me. 

Case .52. — Age 42. Lump noticed in left breast for three months. On 
examination, aboA'c the areola near tlic edge of the mammary gland Avas a thickened 
area, 2 cm. in diameter, somewhat hard. No enlarged glands deteeted. Lump 
excised on .Jan. 28, 1929. Section shoAved .sphcroidal-ccllcd carcinoma. Radium 
treatment to breast and lymphatic areas. Patient has remained Avell since that 
time (2 years, 7 months). 

Case 5.5. — Age 89, Small lump noticed in right breast for one month. On 
examination, small mobile lump, 2 cm. diameter, in outer part of right breast. No 
enlarged glands detected. Radium treatment to breast and lymphatic areas on 
March 7, 1929. Patient has remained Avitliout signs of disease since (2 years, 

G months). 

Casa 03. — Age 58. Small lump rcmoA'cd from left breast bj'^ Dr. Bullcn, of 
Lincoln, on April 8, 1929. Section shoAved spheroidal-celled carcinoma. Radium 
treatment on May 13, 1929, to breast and lymphatic areas (after rcmoA'al of large 
to.xic adenoma of thjTOid). Patient has remained Avithout signs of disease since 
(2 years, 4 months). 

Case 85. — Age 47, A small lump Avas removed from the inner upper quadrant 
of the right breast on .June 1, 1929, by Mr. .Joyce, of Reading. Section shoAA'ed a 
scirrhous carcinoma. On examination the patient shoAved a small scar oA'cr the 
breast, but no signs of active disease. Prophylactic radium treatment to breast 
and Ij'mphatic areas on Sept. 26, 1929. The patient has remained AA-ithout signs 
of disease since (1 year, 11 months). 
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Case gO—A^e 44. Small lump removed from right breast by Dr. Nash- 
Wortham, of Dorchester. Proved by section to be carcinoma. No glands palpable. 
Prophylactic radium treatment to breast and lymphatic areas on Nov. 14, 1029. 
The patient has remained -without signs of disease since (1 year, 10 months). 

Case 117. Age 59. Small lump in right breast e.veised in March, 1930, by 

Dr. Newman, of 'Bishop’s Stortford. Section showed duct carcinoma. Palpable 
gland in axilla. Prophylactic radium treatment to breast and lymphatic areas on 
May 16, 1930. Patient has remained without sign of disease since (1 year, 3 months). 

Case 121. — Age 45. Small lump removed from right breast by Mr. McAdam 
Eccles on April 1, 1930, Section showed spheroidal-celled carcinoma. Prophy- 
lactic radium treatment to breast and lymphatic areas given on June 11. Patient 
has remained quite well since (1 year, 3 months). 

Case 133. — Age 45. Lump noticed in right breast for six months. On exam- 
ination, hard lump in upper outer quadrant, 3x2 cm., not attached to skin. 
Diffuse mastitis in both breasts. Excision of lump on Sept. 10, 1930. Section 
showed spheroidal-celled carcinoma. Proph 3 dactic radium treatment to breast and 
lymphatic areas on Oct, 3. Patient has remained quite well since (11 months). 

Case 131.— Age 40. Small lump noticed in right breast for three weeks, which 
was removed locallj" on Julj' 10, 1930. Section showed duet carcinoma. Prophj'- 
lactic radium treatment to breast and Ij'mpliatie areas on Sept. 6. Patient has 
remained quite well since (1 year). 

Case 93. — Age 63. Lump noticed in left breast for two months. Soft lump 
in upper outer quadrant excised by Dr. C. T. Neve, of Cioydon, on Nov, 8, 1929. 
Section showed spheroidal carcinoma. Prophylactic radium treatment to breast 
and Ij^mphatic areas on Dec. 5. Patient has remained without signs of disease 
since (1 year, 10 months). 




loo. 358. Case 48. Position of rndinm 
needles. 


Case 48. 


Pic. 359. Case 48. Section showinK 
invasion of blood-vessels. 


Enlarged gland noticed in^doht'axilpf right breast for one month. 

Nov. 25, 1928. Ch proved bv sStiorto^f’^'- «« 

growth showed ihvosloh ot blood-vessels. InsertiooTS™ oforg?.' 
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remained well until July 16, 1929, when some enlarged glands were felt above the 
clavicle. Radium inserted above clavicle on Aug. 29. No trace of glands detected 
on Nov. 5. Patient died of spinal metastascs in I\Iay, 19;i0. {Figs. 3.18, 359.), 

2. A breast may be removed in AvJiole or in part after treatment for more 
than one reason. Reference has already been made to this in describing tlie 
histological evidence of the effect of radium, and it was there mentioned that 
the chief reason for removal after treatment is the presence of a residual 
tumour and consequent uncertainty as to the complete disappearance of the 
growth. Another reason may be the recurrence of growth after treatment, 
when excision maj'^ be preferred to a second treatment with radium. In 
some the operation has been proved to be unnecessary, in otliers some active 
carcinoma has been found. Among IS patients treated in this way IG are 
alive up to periods of six and a half years, and 15 have no discoverable signs 
of disease, so that local excision after radium treatment may prove to be a 
valuable modification which should be practised more freely. 

3. Lastly radium may be used as a form of prophylactic treatment after 
the performance of the radical operation. The radium can be used both in 
the area of operation and in the situations out of reach of operation, so that it 
can certainly be made a useful adjuvant in this wa)". The radium can be 
inserted at the time of the operation, as has been practised by Mr, Sampson 
Handley and others, or it may be used after healing has taken plaee. Three 
patients whom I have treated in this way ha^'e all remained quite well for 
periods up to two and a half years. I believe that if the radical operation 
is to continue, as it is likely to do, in frequent use, it may be advantageous 
to give prophylactic radium treatment whenever possible ; the evidence on 
this point is still incomplete, though Sampson Handley has stated that an 
improvement in his results has followed his use of radium. 


STIMULATION OF METASTASES. 

It has been suggested by some critics of this method of treating carcinoma 
of the breast that it has stimulated dissemination of the disease, and that 
metastases have occurred more rapidly than if the patient had not been 
treated. It is obviously an exceedingly difficult thing to prove or dispro^'e 
the truth of this. Certainlj’- in the present series a number of patients have 
developed metastatic growths with disconcerting rapidity. I am unable 
to assert, however, that this was influenced by the treatment. Practically 
all of them were in so advanced a stage of the disease that metastases were 
to be expected whatever form of treatment was used. IMy impression is 
that ‘follow-up’ work among patients who have been operated upon provides 
quite as many disappointments from the same cause, and that no greater 
incidence can be attributed to radium. If the incidence were greater, it 
would presumably be shown in an inferior survival-rate, but as the survival- 
rate is found to be at least as good with radium (p. 479), the stimulation of 
metastases seems to be improbable. Theoretically also this effect a 2 ipears 
to be unlikely, since exjrerimental work on the effect of radium on living cells 
seems to show that it acts jrartly by inhibition of cell division and activity. 
It is believed also to lessen the blood-sujrirly to the tissues treated. 
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CONCLUSIONS. 

Expcrimoe of interstitial radium treatment of >' 

breast in 171 cases over a period of seven years suggests that the following 

conclusions may be dra^Yn ; — . , 

1 In general the results of radium treatment compare favourablj vitli 

those 'obtained bv anv other form of treatment, such as pure surgery in 
the most successful cases the patients are virtually normal women, and their 
expectation of life is at least as great as if they had been subjected to a 

mutilating operation. , -i, i n 

2. No exaggerated claim is made for radium treatment, as that it slioum 

be used to supplant surgery. It is claimed, however, that radium ought to 
have a definite place in the treatment of carcinoma of the breast, and should 
often be used instead of, or combined with, surgery, according to individual 


circumstances. 

3. The place of radium in the treatment will vary according to the stage 
of the disease and with other circumstances. 

a. For A’^ery advanced or for inoperable tumours radium treatment is the 
treatment of choice. Remarkably good results can sometimes be obtained 
in apparently hopeless conditions. 

b. For the average intermediate operable tumour the iisycholog)' of the 
patient or other circumstances may sometimes demand the orthodox radical 
operation. This may be followed by prophylactic radium treatment if 
desired. For unprejudiced patients the radical operation is seldom necessary, 
since it is Justifiable in most cases to use radium alone, or radium combined 
with a modified operation. If primary radium treatment is not entirely 
successful, the patient’s prospects are not impaired, and conservative surgery 
can usually still be applied. An exception is made in the case of very adipose 
jiatients, who are probably unsuitable for radium. 

c. For the earliest and smallest tumours the radical operation is unneces- 
sary. Excellent results can be obtained by radium alone, or by radium 
combined with the nvost conservative surgery. 

■t. The evidence on rvhich these conclusions are based consists of : — 

a. Preliminary microscopic examination of the tumour in the first fifty 
and some subsequent patients. 

b. Microscopic examination of specimens removed for various reasons 
after radium treatment. 

c. Systematic clinical examination of all patients after treatment since 
it was first instituted up to the present time. 

d. The occurrence of normal pregnancy and lactation in one patient 
after radium treatment of a fully proved carcinoma of the breast without 
any recurrence of the disease. 

5. Radium may be a very dangerous and inefficient weapon if used 
with insufficient care or knorvledge. The present series of cases has not 
been without disasters, though these have been due to lack of experience 
in attaining the correct dosage rather than to technical faults. With 

projicr care and knorvledge interstitial radium treatment has no serious 
dangers. 
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NOTES ON THE STATISTICAL ANALYSIS OF THE CASES.* 

Bv Du. J.VNBT B. FoitnKU {nix Lanj;-Ci,ayj>ox). 

The most important group of cases is that in which the treatment was 
begun three or more years ago. There are 40 of these. In order to enable 
an ultimate comparison to be made with results obtained at tlircc years b\ 
surgery alone, these 46 cases have been divided into three classes 

Class 1. Operable ; no glands palpable. 

Class II. Operable ; glands palpable. 

Class III. Inoperable. 

As a matter of interest, results obtained with patients treated over two 
and under three years ago, and also over one year and under two years ago. 
have been taken out and arc shown in the table below. 


Tot.w 

O.ISES 


.tuvi; .vv 
Yiuits 

f 

mi l. or ! '-XT-Uil; 

(•. v! l.sTiaicr)mr.xT Ai.ivi; .u 
L.vN.i.i. nisK.ssr, 1 :;Vi;.w.s 

! 1 



Palkuls treated three or more years ago. 


Class I 

i n 

i 

2 i 

0 : 

T7'T 

Class II 

11 

4 

•> 

! o 

1 

30:5 

Class III . . 

•Jiij 

12 

13 

! 1 

■lO-l 


Paiieiits- treated over tzco and under three years 

ago. 

Class I 

10 

13 

3 

1 0 ' 

81-2.*> 

Class 11 

10 

11 

O 

0 

US ‘7 5 

Class III 

5 

0 

5 

: 0 

00 


Patients treated over one year and under lico years ago. 

Class I 

22 

20 

2 

! 0 

000 

Class 11 

10 

10 

5 

‘ 1 

025 

Class HI . . 

10 

3 

o 

1 0 

500 


Sole . — Of those patients at three years, 3 in Class I, 1 in Class II, and 4 in Class III 
had either died of cancer or were dying at the time of writing. One of these in Class I died 
of a malignant ovarian tumour, .Accepting the results published by the Ministry of Health 
(ioc. cit., p. 33) the percentage of those treated by surgery alone and alive at three years 
in Class I was between '75 and 78, and in Class II between 41 and AA. 


Attention should be drawn to the fact that the classification of the 
operable cases is necessarily based on the palpation of the glands and not on 
the findings at the time of operation, or after microscopical examination. 
This renders it almost certain that some of the cases appearing in Class I 
had glands which were already invaded by groivth, Avhile Class II includes 
some very advanced, but still operable, cases. In comparing the results with 
those obtained by operation alone these sources of divergence are probably 
of considerable importance. Further, two cases, with no palpable glands 
but with ulceration of the skin, have been placed in Class II, since, with 


tabic ' compiled these notes from the proofs of the detailed 

VOL. XIX.— NO. 75. 


31 
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operation alone, these give very bad results, in no vay comparable with 
Class I cases. (For an estimate of the errors cp. Chapters 6 and 7, Ministry 
of Health Reports on Public Health and Medical Subjects. No. 51.) 

Two eases (one over three years since treatment and one over one year), 
botli locally operable but having remote metastases at the time of treatment, 
have been classed among the inoperable ones, since it is unlikely t})at they 
w'ould in fact have been operated upon had this been the only method of 
treatment available. Both have died. 

The present sample is small, and does not enable any reliable data to be 
taken out to show the differences in results which there maj’' be in the various 
methods of treatment, i.e., by radiology alone, or combined with surgery. 
A number of patients who died showed no local recurrence of the disease, 
but these have not been sho'wn separately in the table. 
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ON THE EFFECT OF ANAIMIA. ON THE REACTIONS OF THE 
SKIN AND OF TUMOURS TO RADIUM EXPOSURE. 

By J. C. MOTTRAM an'd ALBERT EIDIXOW, 

TIIK JIADIUM INSTITUTi:. 7,ONWON. 

The effect of radiation on the skin during control of the blood-supply was 
investigated bv one of usA The tail of the rat was used, and it was found 
that if the tail was blanched before radiation by winding rubber tubing up 
it, and kept blanched during the period of radiation by a ligature at the 
base, then the subsequent skin reaction was much less than when a normal 
tail was radiated. On the contrary, when the tail was made hyjicncmic by 
being subjected to cold at 0° C., then the skin reaction following radiation 
was increased. 

Jolly and Ferroux^ obtained a similar result by tying the iliac artery, 
and studying the effects by X rays on the iliac gland : they found that tying 
the artery greatly diminished the effect of the X rays. 

Why a diminished blood-flow results in a diminished sensitiveness, and 
vice versa, is unknown. It has, liowcvcr, occurred to us that this fact may 
account for the small response to X-ray and radium treatment generally seen 
in aniemic patients -, and the following experiments have been made to see 
whether rats rendered anaemic by bleeding sliow a diminished reaction to 
radium. Two sets of experiments have been carried out, one dealing with 
skin reactions, and the other Avith effects upon the growth of Jensen’s rat 
sarcoma. The animals Avere bled by cardiac puncture, from 1 to 5 c.c. of 
blood being removed. Beta radiation Avas used from a square applicator 
of 60 mgrm., area 4 sq. cm., screen 0-12 mm. sih^er. Gamma radiation Avas 
used on six occasions, in AA’hicb cases the applicator AA'as screened Avith 3 mm. 
of lead in addition to the silver. 

SKIN REACTIONS. 

When the skin on the clipped flank of a rat is giA'en an exposure of one 
hour to the applicator already described, an erythema occurs on about the 
tenth day. Erji:hema is, how’ever, an evasive sign, coming and going 
according to whether the rat is Avarm or cold. Desquamation of the epithe*^ 
lium and falling of the hair is the next occurrence, on about the thirteenth 
day. When the epithelium desquamates, a moist surface discharging serum 
usually results. If the reaction is not so scAmre, a crust of dried serum forms, 
and in any case the crust forms as soon as the moist surface begins to heal. 
Later the crust falls off, leaving a smooth glossy hairless skin, and finally the 
hair groAVs again. 

Thus the formation of a moist surface (M.S.) and the falling out of the 
yvi\r \ ,0.) occur early, or late, or not at all, according to whether the reaction 
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is severe or mild. Afterwards the formation of a crust (Cr.), the falling of 
the crust (Cr.F.), and the re-growth of hair (H.G.), occur in this case late or 
early according to whether the reaction is severe or mild. The e.vperiments 
consisted in exposing the flank on one side to the applicator, then bleeding 
the rat, and exposing the opjiosite flank to a similar dose of radiation. In the 
first set five rats were used ; their weight, the amount of blood taken, and 
the minutes exposure to ^ radiation are given in Table I. 


Table. 1. 


,rat 

weioiit 

DIVOD TAKES' 

I!ADrAT70S' 

1 

1 

Grm. 

c.c. 

Mius. 

1 

250 

1-5 

GO 

2 

100 

1-75 

GO 

3 

180 

20 

50 

4 

95 

20 

GO 

5 

250 

2-5 

GO 


The skin reactions are given in Table II, the figures representing the 
number of days after radiation that the skin reactions occurred ,- for 
instance, taking the case of the first rat on the control side (C), a moist 
surface (M.S.) occurred on the thirteenth day after radiation, the hair fell 
(H.O.) also on the thirteenth da3^ a crust (Cr.) formed on the seventeenth 
day and fell off (Cr. F.) on the twenty-second day, the hair re-grew (H.G.) 
on the thirty-fourth day. 

Table II. 


R \ 1’ 

il.S. 

i n.o. 

1 

On. 

Ol.F. 

H.G. 



15 

1 


28 

^ c 

13 

13 

17 

22 

34 

o E 



23 



1 

3G 

“ c 

20 

20 

28 

3G 

42 

3 ^ 

13 

13 

15 

? 

3G 

13 

13 ! 

17 

1 

9 1 

• 1 

3G 

4 E 



28 



1 

31 

C 

20 

20 

23 

28 

39 

. E 

10 

10 

20 

23 

31 

C 

13 

14 

20 

3G 

38 


In the case of the side radiated after bleeding (E) the reaction was much 
less, there was no moist surface or crust formation, the hair fell (H.O.) on the 
fifteenth day, later than on the control side, and the hair re-grew (H.G.) on 
the twentj’^-eighth daj% much sooner than on the control side. The table 
shows that, with the exception of No. 3, where there is only a small difference, 
the skin reactions are decidedly diminished by bleeding the animal. 
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A smiilar set of experiments was carrica out with "'""f 

six rats The details are given in 7'ablex III and II : m this ease ( i ere , 
rats were used as controls, since it was not possible to give a rat two doses 

of 15 hours' radiation. 


'I'nUl/- Ilf 


Hat 

lVi;KinT 

ai/>(>i> takkn' 

lUUIATtOK 


o™. 

1 

C,C. 

lloiir.s 

1 B 

145 

1 0.0 

10 

2 C 

, 145 

No bleeding 

10 

a E 

270 

4 1 

! 

4 C 

2S5 

No bleeding 

1 ^-2 

5 E 

245 

5 

1 1-5 

0 C 

2.50 

No bleeding 

i 


Table IV. 


E.AT 1 

M.S. 

n.o. 

Cii. 1 

{'Il.v. 

li.o. 

1 E 


20 


_ 

24 

2 C 

20 

20 

1 22 

V 

i 45 

a E 

— 1 


— I 

•— 

— 

4 C 

19 

19 

21 

24 

as 

5 E 


22 

— 

— 

as 

0 C 

— 

19 



44 


The tables show that the reaction of the skin to y radiation is reduced 
by previous bleeding of the animal. 

In the next set four were radiated on both Hanks but without any inter- 
mediate bleeding, in order to make sure that radiation on one side did irot 
effect the sensibility of the skin of the other, apart from bleeding the animals. 
The results, given in Table V show that there rvas no difference in sensitiveness. 


Table V. 


■ 

Bat 

WKIGHT 1 

Hamatios 

3I.S. 

H.O. 1 

Oil. 1 

CH.P. 1 

Il.Cr. 

- Right 
^ Left 

Grm. 

00 

ilins. 

60 


15 



30 

60 

— 

15 

— 



31 

„ Right 

250 

50 

— 

18 

21 

24 

38 

- Left 

50 

— 

18 

21 

25 

33 

Right 

1 90 

60 

13 

13 

15 

30 

9 

Left 

60 

13 

13 

15 

SO 

9 

j. Right 

300 

60 

— 

16 

15 

19 

29 

Left 

00 


10 

15 

22 

29 


Fig. SCO illustrates the results which are obtained. It shows the right 
and left sides of two rats Avhich were radiated for one hour on the flanks, 
on the left side before bleeding, and on the right immediately after bleed- 
ing. On the left side ulcers are seen ; on the right no skin reactioir is visible. 
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The hair has been cut with scissors on both sides. The rats weiglied 95 and 
100 grm. ; 2 c.c. and 1-75 c.c. of blood were withdrawn from the heart. The 
photographs were taken twenty days after radiation. 



Fig. 3G0. — Pliotograpiis of rnts twenty clays after radiation. {See text.) 


TUMOUR REACTIONS 

Rats were inoculated on both flanks with small pieces of Jensen’s rat 
sarcoma. When the grafts had grown into measurable tumours, the larger 
of the two was given an exposure to ^ radiation, the animal was then bled, 
and then the other tumour tvas given a similar exposure. Subsequently the 


Table VJ. 


Hat 

Weight 

Kadiation 

BLOOD TAKEN 

Tumour 


Grm. 

iMiiis. 

C.C. 


1 

55 

35 

1-5 

Grew 

2 

110 

35 


Grew' 

s 

75 

35 


GrcAV 

4 

? 

45 


Grew 

5 

? 

45 

10 

Grew 

G 

? 

35 

10 

Grew 

7 

85 

20 

30 

Diss. 

8 


20 

2-25 

Diss. 

9 

115 

30 

1-2 

Diss. 


95 

20 

20 

Diss. 

11 

110 

35 

1-75 

Grew 


tumours were measured at intervals of a few daj'S and the superficial area in 
square millimetres was obtained. 

Eighteen rats were subjected to these experimental conditions, and in 
the case of eleven animals there were no decided differences in tumour growth 
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oil the two skies. Table VI gives the weight of the animals the amount 
of radiation, and tlic number of cubic centimetres of blood withdrawn. Jn 
four cases both tumours rapidly disappeared, so that differenees m growth- 
rate could not become manifest. In the other seven cases the tumours grew 


Table VJL 



WKKillT 

ItMUATlOS 

nuKii) Tasks 


Orii). 

Mins, 

»’.r. 


<15 

20 

VT5 

2 

1)0 

20 

20 

a 

0.5 

20 

:m) 

4 

00 

20 

20 

5 

no 


3-75 

(i 


05 

3 ‘25 

7 


25 

3-0 


bleeding grow 


growth-rate, 


at an equal rate ; in no case did the tumours radiated after 
more slowly than the tumour radiated before bleeding. 

In the case of seven animals which showed differences in 
charts are given, and the experimental conditions arc set forth in Table VIJ 

The charts {Figs. 361-367) show the rate of grondh of the tumours, 
superficial areas in square millimetres (ordinates) being plotted against days 
after radiation (absciss®). Each chart gives the growth of the two tumours 
in the same rat, the full line of the tumour radiated before bleeding, and the 
dotted line of the tumour radiated after bleedine. 

The charts show that in all cases the tumours radiated after bleeding 
when the animals are amcinic grow faster than the control. This disparity 
in growth-rate, though it occurs when comparison is made between tumours 
growing in different normal rats, is only 
seen as a great rarity in tumours growing 
on the two sides of the same rat. The 
differences, therefore, must be due to the 
bleeding of the animals, since this is the 






Fig. 3GG. 


Fig. 3G7. 
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only variable experimental condition. In two animals. Nos. t and S. not 
onlV was the growth-rate different, but whilst, the tumours radiated ticfore 
bleking disappeared, that radiated after bleeding grew progressively. 

The conclusion, therefore, is that tumours arc rendered less sensitive 
to radiation by previous bleeding of the animal, 

DISCUSSION. 

Why stoppage of the blood-flow during radiation renders tissues less 
sensitive to radiation is unknown. The explanation which seems to satisfy 
best all the facts with regard to the action of radiation on tissues is that the 
permeability of the endothelial cells is altered during radiation so as to allow 
some toxin substance present in the blood to enter and damage the endo- 
thelial cells. Bleeding would thus be effective in reducing reaction to radia- 
tion by diminishing the blood-flow to the tissues. Secondary radiation from 
some constituent of the blood, such as lucmoglobin, can be ruled out, since a 
diiuinished reaction occurs when the blood-flow is stopped though the blood- 
I'essels are left in a state of congestion.* 

Whatever the explanation, the clinical bearing of these experiments is 
clear and important, and they support the clinical experience that amcmic 
patients do not respond well to radiation, and that tumours with a jroor blood- 
supply react badly to radiation. It follows that before treatment with radia- 
tion every endeavour should be made to bring the patient\s blood to as near 
normal as possible. We are of opinion that blood transfusion should be 
thought of in this consideration. Further, when a scries of treatments with 
radiation is being employed, any amcmia produced by radiation should be 
vigorously treated during the intervals between radiation, and the blood 
condition brought back to the normal before further treatment is "iven. 

CONCLUSIONS. 

The bleeding of rats immediately before radiation renders the skin, and 
the tumour Jensen’s rat sarcoma, less sensitive to jS radiation than normal 
skin or tumours in unbled animals. 

The radium used was on loan from the jMedical Research Council. 
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THE PATHOLOGY AND TREATMENT OF TUBERCULOSIS 
OF THE KNEE-JOINT.* 

By G. R. GIRDLESTONE, 

HON. SUBGEON, WINGFIELD OBTHOP/EDIO HOSPITAL, O.'^FOKD. 


PATHOLOGY. 

Tubekculosis of the knee is always secondar}’’ to active tuberculosis else- 
where, and in children almost always arises from long-established infection 
of the lym23hatic glands, and though this j^rimary lesion may have been 
present for a long time, the oceurrence of the metastatic focus in the knee 
is a proof that it is active and that through it tubercle bacilli are reaching 
the blood-stream. Lymphatic infection, often jireviously unsuspected, is the 
root of the disease, forming a lesion inaccessible, insidious, and in issue more 
dangerous than that of the knee. For active lymphatic tuberculosis means 
tuberculous bacilliemia, frequent, or perhaj^s almost constant if the laboratory 
experiences with animals can be taken as a guide. Doubtless the degree and 
frequency of the bacillasmia depends on the activity of the disease in the 
glands ; so, too, does the sj^read of tuberculosis within the thorax by jjro- 
gressive infiltration of the lymph-ducts. 

We have, then, beside the knee, this lesion, ca^jable of insidious advance, 
and continually giving out showers of tubercle bacilli which constitute an 
ever-recurring threat to life. And these are no idle threats, for the later are 
end-results investigated the higher is the rate of mortality, until it passes 
20 per cent. 

We learn from our exjDerience that tuberculosis of the knee is not itself 
a mortal disease ; if death comes, it is due to the development of tuber- 
culosis elsewhere ; and operative treatment of the knee, however necessarj^ 
and however successful, is apjjlied to the flower and not to the root of the 
problem. With the flower gone, it is easy to forget the root ; for Avith the 
removal of the focus in the knee goes the only obvious reason for prolonged 
general treatment in the ojDen air. Indeed, there is graA^e risk of earning 
the old thrust, “ The operation AAns successful but the jaatient died ! ” Only 
23rolonged general treatment, folloAA'ed by good environment tlrrough the years 


* ^Vhen I was asked to open a discussion on this subject before the Association of 
Surgeons — a subject Avhich is of A^ery special interest to orthopaedic surgeons — I felt quite 
unable to do so adequately Avithout the help of my colleagues ; accordingly I circulated a 
questionnaire and thus learnt the opinions of fifty-five of my colleagues in the British Isles, 
Canada, the United States of America, France, Italy, Holland, and Siveden. They gave me 
generous and most A^aluable assistance ; some, indeed, took a great deal of trouble in looking 
up cases and getting together figures. I am most grateful, and feel that this paper is A'alu- 
able in so far as it represents the present-day vieivs of experts on a subject about Avhich Ave 
haA'e learnt much in the last feiv years. 
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oflvmi^hatic disease and tubereulous baeilhemin, W/// "hUil 

during the time he needs to kill or to cneapsulc all ihc tube, ck hm ill t hi. 

eominenccinent of a focus in or near a joint may l>c due to 
bacilli settling in an area devitalized by a blow or scllhng m such lar^ 
numbers that they can sur^-i^•c without any such preparatory devitalization. 

I think from the medico-legal point of view the time relationship of injur> 
and the appearance of signs and symptoms is critical, I robably, howc\ cr. 
the number of bacilli sown, and the suitability of the soil, inducncc the rale 

of the development of the lesion. _ 

A few years ago I was the unwilling subject of a valuable experiment 
ill which the time data arc reliable. On March 2. while hurriedly extracting 
with a long gouge some carious bone from the depths of a hip ivith severe 
pyogenic infection, I embedded the gouge dccjily in the ]>ulp and ]icriosteum 
of my left middle finger. The wound healed per primam, and. with the 
danger of sepsis over and that of tuberculosis unsuspected, I gave the fingei 
some hard ivork during the next few weeks. Tlic area of the wound uas 
a little tender, but no more than one would expect. It was not till ten iccchs 
after the implantation that there was sufficient swelling and discomfort to 
make me feel that a diagnostic excision of tissue was advisable. This was 
done and one or two tubercle bacilli were found. Seven xvcck.i later the 
tuberculosis began to spread up the tendon-sheath, a gland in the neck 
developed, and amputation of the finger was necessary. 


SITE OF INFECTION. 

The infection of the knee-joint may be ; (1) In the synovial membrane ; 
(2) In one or more foci in the bone on either side of the epiphysial cartilage. 
And where the disease originates in the bone the joint will sometimes show 
signs of irritation before it is infected. The site and extent of infection are 
of clinical importance ; and by a careful study of stereoscopic radiograms 
it is possible to distinguish three groups, and to outline for each group the 
appropriate modifications of treatment. 

Group I. — Extra-ai'ttculav. With Osseous Foci irritating but not yet in- 
fecting the Joint. — As Calve puts it, “ In contiguity but not in continuity 
with the joint One’s first feeling is that prompt elimination of the focus 
by an extra-articular route is indicated to save the joint from infection. But 
Calve urges caution ; he fears that there may be a communication from focus 
to joint not shown in the radiograms, and that an extra-articular operation mav 
lead to tuberculous infiltration of the wound track from the focus, which in 
the other direction communicates with the joint, forming a tuberculous sinus 
with the danger of secondary pyogenic infection of the track and the joint. 

^ h/xtra-articular operation on a focus truly extra-articular will save a 
joint, but on a focus which falsely appears extra-articular may lead to its 
ultimate infection with pyogenic organisms. The choice between conserva- 
tive and operative treatment in these cases must depend upon the confidence 
with which one can distinguish the focus walled off by healthy bone from 
the focus with the wall already softened by tuberculous infiltration. I think 



490 THE BRITISH JOURNAL OF SURGERY 


that with good stereoscopic radiograms it is generally possible to distinguish 
these conditions. But when doubt remains the decision must be made on 
the same Hires as that regarding arthropsy {see beloxv), i.e., that operation is 
only safe after the age of 10 or so, for then in the event of the focus being 
found to open into the joint, excision can be carried out, and the disaster 



feared by Calve avoided. {Fig. 368.) 

Group II. — Focal-articular. With Osseous 
Foci opening into the Joint and discharging Tubercle 
Bacilli into it. — Such internal fistula; seldom if 
ever heal rvith a freely mobile joint. For move- 
ment will almost iner'itably tear off the cap or 
seal and reinfect the joint. Fusion alone can 
give security; it remains to choose the time, and 
in young children to await the age, for operation. 

The time will be chosen in regard to the 
age and the general and local condition, and no 
weight given to liopcs of obtaining safe and 
permanent healing with good mobility. For these 
hopes have alwaj'^s been A'ague, and now the 
answers of the great majority of my colleagues 
agree that they are futile. I put the question : 
Can you give me any evidence of the healing of 
an osseous tuberculous focus, which has opened 
into the knee, zoith retention of a freely mobile 
joint? Of 40 who answer this question, 35 
answer definitely “ No ”, some adding, “ I don’t 
believe it ever occurs.” Calve saj^s, “ I do not 


Fig. 3G8. — Extra-articular 
focus in the femur invoWin^ epi- 
pliysis and inotaphysis. AVlien 
first seen the knee was painful, 
swollen, hot, and tender, and 
almost fixed by muscular spasm. 
Early radiograms were negative. 
Treatment, conservative, from 
Nov. G, 1928, to April 27, 1931, 
when a collection of inspissated 
pus was excised. Tliis w’as shut 
off from its origin, which was 
therefore not explored. Healing 
per primam. Programme : pro- 
longed protection by weight- 
bearing caliper. The joint itself 
appears to have escaped per- 
manent damage, and there is 
prospect of free movement ulti- 
mately. 


know of any cases of an osseous focus open 
into the joint with restoration of normal mobility. 
The invasion of the joint is always followed by 
ulceration of cartilage, and then bj’’ definite loss 
of articular function.” 

It is true that five correspondents quote a 
total of 10 cases in 5 of which extra-articular 
operations have been done or sinuses apparently 
leading to extra-articular foci have appeared, and 
in the end free movement has been obtained. 
But these numbers are minute in relation to the 
thousands of cases covered. They represent very 
exceptional cases in young children. Fortunately, 
under the scheme of treatment I suggest, such 


cases will not undergo premature fusion, but Avill haA'^e ample time to 
demonstrate the promise of mobility before they reach the age for fusion. 

On the Avhole I may take Elmslie’s ansAver as representing the aucavs of 
the great majority ; he says : “ No. I should say that Avhen a bony focus 
has opened into the knee the best result obtainable is an ankylosis.” Such 
a conclusion appears almost incAutable in aucav of the morbid anatomy ; for 
AA'hile an endosteal focus may become AA'alled off and the caseogranuloma 
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encipsuled for this wall to form it is necessary tliat the focus be eomplctely 
funded by living vascular material. When the focus is open to the pint 
oTone side im sueh healing wall can form on that side If the opening ,s 
azvau from the weight-bearing surface it can be capped by adhesions and 
these will limit movement. Sueh an occurrence ftirnis lies an example of the 
dancer of limited movement, for the cap may be torn off by a sudden wrench. 
On the other hand, if the opening is ou the weight-bearing surface it can 
only be capped by the opposite member of the joint. 'J’his lorm of natural 
healing is equally unsatisfactory, 
for it commonly results in an un-- 
sound fibrous ankylosis — fibrous 
rather than bony on account of 
the persistence of the articular 
cartilage in the face of tubercu- 
losis ; and unsound because the 
strain falls on the caseogranuloina. 

All these considerations lead 
one to the conclusion that : J 
tuberculous knee zoith bony foci 
communicating with the joint 
should he excised, and the arthro- 
desis should be performed at a time 
chosen in view of the age, local 
and general condition. {Fig. 369.) 

Group III. — Non-focal. With- 
out Visible Osseous Foci, or if 
there are bone lesions they are 
small superficial foci round the 
edges of the articulation rather 
than fistulaj opening into it, i.e., 
the tuberculosis is radiologically 
synovial, though perhaps ‘ pseudo- 
synovial’. This group may be 
termed ‘ non-focaV. My own 
figures and experiences in this 
group have convinced me that in 
young children purely conserva- 
tive treatment is very -well worth 
while and should be most care- 
fully and continuously carried through. Indeed, it appears that there is for 
lem good hope of recovery ivith complete or almost complete movement 
{see Table I). To ascertain the views of others I put the question 

Are there any data or conclusions as to the occurrence of purely synovial 
tuheimlosis of the knee, its histology, and its prognostic significance .? 

la pure y sjno\ia tuberculosis exists has been demonstrated many 
times at operation. For while excising a knee and aiming at a complete 

inspects completely the articular surfaces of femur 
. d t bia. Aow 38 out of 41 of my colleagues who answer this question 



Fic. 3C9. — Unsound nntvirnl onkylosis in a man 
Skiagram sliorving pathological fractvire (minor 
injury) in neighbourhood of old tuberculous disease 
which had begun fifty-five years before. Actii'e 
recrudescence followed and amputation was neces- 
sitated. A remarkable example of persistent latent 
disease, and the failure of natural ankylosis. 



492 THE BRITISH .TOUEHAL OE SURGERY 


agree as to the existence of purely synovial infection, and most add that the 
outlook is relatively favourable. Only three out of the 41 say either that 
synovial tuberculosis always goes on to osseous, or that minute osseous foci 
always exist round the synovial edges. The latter point is of no practical 
importance — it suffices us to know that when in young children no bone 
cavities can be seen throughout a series of radiograms, and when these cases 
are treated well enough and long enough, the majority will recover with full 
movement. Soutter, of Boston, with 9 synovial cases out of 45, reports 3 
with full movement, 3 with fair, 3 with unsound ankylosis. Fraser reports 
that of his synovial cases 17 per cent had free movement, 56 per cent limited 
movement, 21 per cent some form of ankylosis, and that 6 per cent subse- 
quently came to excision. I do not know to what extent these figures refer 
to end-results. For my own cases, see Tables I, II. 

Now and then a case which appears hopeful under conservative treat- 
ment will ultimately come to excision. Nevertheless in the non-focal group 
one can peacefully carrj'^ on with conservative treatment till free movement 
is achieved or failing that excision becomes inevitable. For the time is not 
wasted and cannot be better spent. 


Table I. — Children with ‘ Non-focal ’ Tuberculosis of the Knee. Treated 
AND Watched for 5 Years or More. 

(Wingfield Orthopceclie Hospital.) 



No. or 
Cases 
(W) 

Period since Set Pree from all Splintage 
OR Restraint 

Result : Full movement . . • • i 9 

Result: Good movements (i.e., 180°), ^ 

to above right angle) , . • . ) i 

Under test . . . . . . . . j 1 

.Still under treatment . . . . 1 1 

Excised, sound union . . ‘ ‘ j ^ 

Years 2J, 4, Cb 21, 2, 3, 3f, 2?, 21 

Years 3|, 31 

Free, promising, but time insullieient 
Promising 


Table II. — Details of the 9 Cases with Full Movesients shown in Table I. 





Caliper and 

Caliper 

Total 

1 Period 


Age 

Plaster Spica 

Guarding 

Period of 

SINCE 



1 

1 

Plaster 


Splintage 

Set Free 


Years 

Months 

Months ! 

IMontlis 

Years 

Years 

1 

9 

7 5 = 12* 

6 -f 3G = 42* 1 

28 

1 ej 

21 

2 

2 

20 

13 j 

— 

2J 

4 


11 

9 

21 ! 

18 

4 

6>- 

4 i 

Irl 

7 

15 i 

7 


2i- 

5 

5 

4 -)- 10 = 14* 

5 -b 9 = 14* 1 

9 

3 

2 

G 


3G 

4 

27 

51 

3 

7 

9 

8 -)- 8 = 16* 

4 -j- 8 = 12* 1 

21 

4 

3J 

8 

12 

: 12 

9 

4 

o 

2-J 

9 

1 7 

1 

8 

?t 

1 

n 

n 

21 


* Til-o periods — second dvie to signs of commencing reactivity after remitting guarding piaster in 
each case. 

t Owing to defective notes tliese time periods cannot be ascertained. 

All children with reasonably good homes become out-patients during the second period. 
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DIAGNOSIS. 

Noiv only proinjil. effective, continuous, and prolonged trcalincnt wll 
prevent synovial disease from becoming osseous \et the nature of the 
disease is such that an early certain diagnosis is often im])ossiblc : theicfore 
we must put up with a provisional diagnosis and act on it as fpiickiy ami 
strhmentlv as if it were certain. Indeed, treatment and diagnosis nuist for 
a time nm concurrentlv ; so that it is impossible to a^•old some consideration 
of diagnosis, though it is not included in the title of the discussion. 

Tuberculosis of the knee is characteristically a monartieulnr artliritis 
Avith a A’cry insidious onset. Generally the first thing noticed by the patient 
or parent is an interference A\'ith function and some saa citing, lather than 
pain. Indeed, pain and tenderness are slight at first, the characteristic 
features being limitation of the full range of moA'cment and a SAVollcn. AA'arm. 
and someAA'hat tender joint, Avith the enlargement due to swollen synovial 
membrane rather than to fluid. Inquiry may rcA'cal ; (1) The likelihood of 
human infection ; (2) Previous manifestations of tuberculosis ; (3) Some 

loss of health and vigour ; (4) A history of an injury to the knee from six to 
tAA’elA-e Aveeks preA'iously, Aidth a normal joint during most of the interval. 

Both Calve and Ombredanne mention enlargement of the regional glands 
in the groin, and, indeed, emphasize this as an aid in diagnosis. The muscular 
atrophy is often out of proportion to the history and the X-ray CA'idcnce. 
And AA'hile jiositive X-ray evidence is of A'ery great A’ahie, negative by no 
means excludes tuberculosis. But in early cases it is impossible to make 
a diagnosis in the out-patient room. Therefore avc must be content Avith a 
proAusional diagnosis, for Ave cannot Avait for the dcAmlopment of a conclusiA'c 
clinical or radiographic picture. That is the A'cry thing Ave Avant to aA'oid, 
and I feel this all the more keenly since I haA'c learnt from my OAvn end- 
results that in children under 10 Avithout X-ray cA'idence of osseous foci early 
and A’ery long-continued immobilization has led to a complete cure AA’ith full 
movements in the majority of cases. I think there had been a drift toAA’ard 
the feeling “ they Avill all come to excision sooner or later Fortunately 
Ave noAA’ knoAV that this is untrue ; but this knoAA’ledge adds to the urgency 
of our duty. Therefore I suggest that a proAusional diagnosis of tuberculosis 
should be made on this slight clinical picture, AA’liether radiograms re\’'eal 
pathological changes or not ; the knee should be immobilized at once and 
the patient admitted Avithout delay for inA’estigation. 

On admission the patient is thoroughly examined, tonsils are remoA’ed 
if unhealthy, and the boAvels regulated. Personally I haA’e not found a 
blood-count helpful toAvard a diagnosis, either of tuberculosis itself, or of the 
cause of an arthritis simulating tuberculosis, and this I find is the general 
AueAV. But I think that one should apply one or more tuberculin tests 
preferably the mtradermal (Mantoux), the Wassermann or sigma, and in some 
cases the gonococcal complement fixation test. The Wassermann or gonococ- 
cal tests have value Avhen positive, though they do not, of course, eliminate 
the possibihty of tuberculosis. {Figs. 370, 371.) Positive tuberculin tests 
haA’e no value except perhaps in very young children, but negative tuberculin 
tests haA e great value. Let me quote Waldenstrom, of Stockholm, Avho says • 



494 THE BRITISH JOURNAL OE SURGERY 


“ In all cases I do the von Pirquet and Mantoux tests ; if ijositive they 
give no help in the diagnosis ; if negative, they tell us that the patient is 
free from tuberculosis— that is, also, in the knee.” If, then, the tuberculin 
tests are positive and the other tests negative, we are no further on and 
must choose between a clinical diagnosis based on the march of clinical signs 
and radiograms and a diagnostic arthrotomy. The points on which such a 
choice can be made follow later. Of course if pus can be aspirated, a simple 
and decisive substitute for arthrotomy is offered and should be taken ; but 



Figs. 370, 371. — ^Girl, aged 12, Syphilitic osteochondritis. Clinicnl condition resembled 
ttibcrciilosis, and faulty diagnosis of tuberculosis was made. Subsequently W'nssermnnn 
-f + -f +. Xofe relative density round epipliysinl disc of femur. 


in my experience pus is very rarely to be found in early doubtful cases. 
Any clear or amber fluid there may be gives little or no useful information. 

In the non-focal group, then, we are without radiographic lielp, and in 
young children for whom arthrotomy is inadvisable (see later) provisional 
diagnosis and immediate treatment is the only safe way of coming to a 
diagnosis ; yet the early signs and symptoms are so slight and unalarming 
that it is hard to persuade oneself, and still harder to convince the patient 
and parents, of the necessity of his admission to hospital. One is tempted 
to hesitate, to try a month or two in plaster, and so on. This is a mistake. 
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Hesitation has led many a child down the broad and easy way that leads to 
destruction — of the knee-joint. 

To hesitate is to be lost, for after a month or two of immobilr/ation the 
knee appears almost normal. This disappearance of signs and symptoms is 
indeed the great trap in the diagnosis and treatment of tuberculosis of the 
knee. It is so tempting to treat the signs and symptoms and to remit treat- 
ment when they disappear. And synovial tuberculosis is only too ready to 
enter into this game of cat and mouse. Indeed, the disappearance of all 
signs of inflammation after a few weeks or months of immobilization should 
be regarded as part of the normal clinical picture of synovial tuberculosis. 

Negative clinical and pathological information must be confirmed by the 
behaviour of the Joint during test periods of gradually progressive lessening 
of the rest which has been enforced upon the Joint. The patient should be 
hi hospital or at least under good conditions and strict discipline during this 
test period. If the signs quickly disappear under immobilization — for 
example, have quite gone in six weeks — we remit strict immobilization but 
retain the patient in bed for Thomas’s tests. If no sign of recurrence follows 
this freedom, further freedom is allowed, still under strict observation. And 
in a week or two more the child w’ho has had an attack of transient arthritis 
from pharynx or intestine has set himself free and returned to normal life. 
On the other hand, anj" return of warmth, swelling, or limitation of move- 
ment indicates tuberculosis. All this applies to the child, not to the adult, 
to the synovial case, not to that with bone foci, and thus, it will be realized, 
to the one group of cases in which our care can be rewarded by a completely 
perfect recovery. 

The Value of a Clinical Diagnosis. — Some years ago there was a reaction 
against too ready a diagnosis of tuberculosis of Joints on insuflicient grounds, 
and manj’’ demanded that the diagnosis should be restricted to those in which 
the radiographic evidence was A''ery strong, or, better still, those in which 
tubercle bacilli could be demonstrated. This was a wholesome and corrective 
phase, but I have always felt that it was intrinsically unsound, so I asked 
my colleagues : What evidence do you consider sufficient to make the diagnosis 
of tuberculosis ? Of 46 who answer this question, 39 are in general content 
with clinical "diagnosis, but glad to have it confirmed whenever a chance of 
doing so without risk comes. Only 7 out of the 46 insist on a histological 

report or the finding of bacilli in fluid or tissues by the bacteriologist or the 
gumea-pig. 

Diagnostic Arthrotomy, Now, hitherto, the indications for a diagnostic 
arthrotomy have not been settled ; hence my question ; Do you do a diagnostic 
arthrotomy If so, what is your procedure? That the indications had not yet 
been agreed on was clear from my answers : “ Often or abvavs”, 15 ; “ No or 
nexer 15; “Rarely”, “Occasionally”, “Only in selected ‘cases”, 23. But 
I think my collaborators have enabled me to answer the question and to 
indications and contra-indications. To begin with, it should 
arthrotomy is not without danger both to the 

patient and to the diagnosis. 

diagnosis— false negatives are common, for the histologist, 
bacteriologist, or gumea-pig returns a negative if the material supplied is 

VOL. 75. 



496 THE BRITISH JOURNAL OP SURGERY 

inflamed but not infected by the tubercle bacilli. For there is no characteristic 
histology unless tubercle bacilli are present in the microscopic field (the bacilli 
need not be demonstrated, for that is technically much more difficult than 
the recognition of the histology characteristic of their presence). This is 
analogous to the radiological position, for there is no characteristic radio- 
graphic picture unless the tubercle bacilli have been working in a radiographic 
field that is, unless there are foci in the bone. And purely negative reports 
from the histologist, bacteriologist, and guinea-pig ought to be classified with 
negative reirorts from the radiologist. 

Secondly as to the danger to the patient — the following are quotations 
from the reports of three of mj’- collaborators. 

First there is Osgood, of Boston, who writes that he does a diagnostic 
arthrotomy “only in very infrequent cases. Have been troubled by the 
occurrence of sinuses along the tracts of incision, appearing often several 
months after complete healing of Avound. These unfortunate events haA'e 
occurred chiefly in biopsies of the hip-joint. In early cases of suspected 
knee-joint tuberculosis, danger exists, and material excised may be indeter- 
minate unless thorough exploration of the joint is made.” 

Then Ober, also of Boston, Avho has probably seen some of Osgood’s 
cases, says ; “ I do not do a diagnostic arthrotomy except when I feel sure 
that it is not tuberculosis. At the New England Peabody Home we haA-e 
had some A'^ery bad results as a result of a biopsy, tubercle bacillus inA’^ading 
the Avhole area of the Avound, including the skin and scar about the AA'ound, 
and finally breaking doAvn ; and these biopsies AA'ere done by those aa'Iio have 
strongly adAmcated biopsy. Personally I consider the result of the biopsy 
very detrimental to the child. One ought to be able to diagnose syphilis 
and osteomyelitis from other elements and AA’ithout biopsy. Arthritis is prob- 
ably more common in children than vie liaA'e suspected, so that I AA'ould say 
a biopsy AA'ould be done in the presence of a negatiA^e tuberculin reaction, 
not in the jiresence of a positive one.” 

Thirdly there is Soutter. He rarely does arthrotomj% saying ; “ I haA’e 
folloAved the method of arthrotomy for diagnosis of tuberculosis, and the men 
that haA^e been doing it largely here are not doing it to any great extent. It 
should not be done in tuberculosis of the joint AAUthout good reason, and then 
only Avhen the disease has already inA'oh^ed the joint.” 

It is clear that the danger to the patient is tuberculous infiltration of 
the AA'ound track outAvards, folloAA’ed by pyogenic infection iiiAA'ards. The 
former is a sIoaa^ affair and can alAA'ays be prevented by arthrodesis AAothin 
a AA'eek or tAVO of the diagnostic arthrotomy. It must be true to say that 
diagnostic arthrotomy is free from risk only if a positive diagnosis oj tiiber- 
culosis will be quickly followed by fusion, and dangerous only when conservative 
treatment will he continued despite a positive diagnosis. 

I suggest that in young children a clinical diagnosis, carefully tested and 
rcAueAA'ed, is all that one needs ; arthrotomy is contra-indicated, for it is 
risky and unnecessary. The persistence of a chronic decalcifying arthritis, 
AAUth or AAuthout bon}" foci, is sufficient for all practical purposes. 

Indicatioxs for D1.A.GX0STIC Arthkotosiy. — Diagnostic arthrotomy is 
indicated ; — 
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1. In voting children— except perhaps when repeated tuhereulm 
tests have' excluded tuberculosis and some other cause is sought ; this is 
Ober’s opinion. Incidentally it may be mentioned that an arthrotomy is not 
the best wav of distinguishing a hicmophihc knee. One of np- collaboratois 
mentions with pious gratitude that he was only prevented from tins by 

noticing a bruise. • 

2. In cases radiologically non-osscous — only when the patient is ripe m 

stage and in age for fusion. 

3. In adults— always, as the first step of an excision. 

When an arthrotomy is done, attention should be jiaid to the following 
points : (1) Ample incision into the joint for inspection of synovia and 
articular surfaces ; or, if the signs arc localized, a smaller incision in that 
region. (2) Discovery of the most diseased part and removal of a generous 
sample of this for liistological examination. (3) It is well to ask the patho- 
logist also to be generous in his supply of material to each guinea-pig. for 
the infection may be slight and scattered. Fraser suggests that two guinea- 
pigs are better than one. I agree, but I \vould rather give one guinea-pig 
a big dose than let two split it between them. 

Jt^ote . — If for some extraordinary reason an arthrotomy is to be done on 
a case Avhich may prove tuberculous, and which, if it does prove tuberculous, 
will be treated by conservative means, the edges of the capsule should be 
accurately protected before the synovia is opened, and very accurately sutured 
afterwards. 

It is true that the ardent arthrotomist has served a very useful purpose 
by proving that knee-joints certainly infected with tuberculosis may run their 
course without radiographic evidence of any destructive lesion, and ultimately 
recover with full movement. This W'e now know', and for the future we can 
confine arthrotomy to those cases in w'hich it w'ill be helpful and harmless. 


In my questionnaire I asked for opinions as to the results of the bacterio- 
logists reports on histology, on the finding of tubercle bacilli in tissues or 
pus, and guinea-pig inoculation. Norv in Oxford w'e are very fortunate in 
having in Dr. A. D. Gardner a bacteriologist W'ho has made a special study 
of this subject. He has given me the following table dealing with examina- 
tion of synovia removed at arthrotomy in 18 cases wliich proved tuberculous. 


Table III. 

Positive Histologically 

(One case was negative histologically and by »uinea- 
pig, but proved by finding T.B. in smear) 

Postlive by Guinea-pig Test 
Positive histologically l 
Kegative by guinea-pig i 
Negative histologicallv I 
Positive by guinea-pig j 


17 (94 per cent) 


13 (72 per cent) 
4 (22 per cent) 

0 




On the whole, the opinions of mv colleagues 
the pathologist, but Dr, Gardner’s experiences 


put the guinea-pig above 
show that a pathologist 
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experienced in tuberculous material, who is prepared to take time and 
trouble, is at least as good as a guinea-pig in finding the bacilli in pus 
and furnishing a diagnosis from tissue. For a portion of tissue suflieiently 
infected to give a guinea-pig tuberculosis will be histologically characteristic 
of tuberculosis. 

Almost all my correspondents report false negatives. Those who want 
to pursue this subject further should read Ghormley’s^ interesting paper. 

TREATMENT. 

GENERAL TREATMENT. 

As the patients suffer from tuberculosis, of which the knee is only one 
and the less dangerous lesion, they all need general treatment by physical 
rest and metabolic stimulation, heliotherapy, a well-chosen and varied diet, 
and enlivening environment. 

In adults this general treatment is preparatory to operation ; but it is 
wise to explain to the patient that the operation will not eliminate the need 
for general treatment afterwards. The infection of the knee is a proof of 
tuberculous bacillfemia, and another metastatic lesion is likely unless the 
source of the bacilli is dried up and the patient’s resistance raised by general 
treatment. Good treatment Avill hasten, but nothing can cut short, the 
process of healing. Indeed, one wonders whether after early middle age 
the glandular disease ever heals quite soundly. Second lesions are unhappily 
common. 

LOCAL CONSERVATIVE TREATMENT. 

The local conservative treatment consists in keeping the joint quiet and 
cool. Any heat or disturbance, e.g., diathermy or massage, applied to the 
joint is extremely harmful. As to the methods of immobilization, the great 
majority agree that so long as the joint is warm it should be completely 
immobilized, and that the best method for this period is a plaster spica 
including pelvis and foot. For example, Putti advises “ rigorous immobiliza- 
tion in plaster for a long time 

Deformity due to soft tissue changes can be corrected gradually and 
easily as the inflammation dies down. Fixed deformity can be left until the 
fusion operation, and it is very possible, as MacLennan believes, that the 
healing is quicker with the knee somewhat flexed. 

Some weeks or months after the knee has become cool a caliper with 
a guarding jAaster can be applied and the child alloAved up. Later the 
guarding plaster can be left off, but the caliper must remain for years. I am 
sure that it is true that no harm follows wearing a caliper unnecessarily 
long. Where the disease is synovial (or pseudo-synovial) free movement 
often follows long-continued and continuous immobilization. Immobilization 
for years does not lead to fixation, whereas lack of immobilization or a break 
in its continuitj' is liable to lead to extension and reactivity of the disease, 
and to destruction of the articular cartilage on whose integrity joint 
function depends. Permanent loss of movement is the result of disease, or the 
operation it necessitates, never of immobilization. A study of several series 
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of radiograms of non-focal knees has convinced me that the ends 

of femur aird tibia usually develop normally during the years that thex arc. 
immobilized. Free and normal movement returns of itself gradnalh and 
nro<Tressivelv if the knee is set free only after the disease is soundly healed. 

*^The secret of the gratifying results which arc being obtained by eonser\ a- 
tive treatment in children with synovial tuberculosis of the knee i.s threefold : 
(1) The effectiveness of immobilization ; (2) The continuity of innnobihza- 
tion so that there is no re-arousal of the tuberculous inflammation ; and 
(3) The length of immobilization. 

The ‘non-focal’ knee should be kept in a caliper at least a year. ]n-obably 
two, after all signs and symptoms of activity (such as warmth, swelling, and 
tenderness) have disappeared, if it is to be completely and permanently safe. 
And in those with bony foci communicating with the joint there is no advan- 
tage in early excision (and there arc some dangers). For the knee goes on 
quite happily in a caliper. And the longer the wait, the readier are the 
bones for fusion, as a result of recalcification, and fuller ossification of the 
epiphyses. The age at which fusion will be done in any particular case 
depends partly on the age of onset and subsequent length of efiicieut treat- 
ment, and on the recalcification of the bones as shown in radiograms. 

In adults and adolescents, on the other hand, there is no advantage in 
continuing local conservative treatment once the activity of the disease is 
over. Radical local treatment is then followed by continued general treatment. 

In short, the local disease, with varying distribution (synovial or bony) 
and varying activity, demands varying methods of immobilization ; but the 
general condition is the main factor which determines the length of hospitali- 
zation, and of after-care. 


OPERATIVE TREATMENT. 


Excision, Fusion, Arthrodesis. — 


1. There are only two safe end-results for a tuberculous knee — free 
movement or bony ankylosis. 

2. Free movement is not obtainable in adults, and in children only to 
be sought when there is no radiographic evidence of osseous foci communi- 
cating with the joint. 

3. In adults, then, ankylosis is the aim, but without operation ankylosis 
IS delayed, very unlikely, and, if it occurs, dangerously unsound. 

If these are true axioms, fusion is indicated in all cases of proved tuber- 
culosis of the knee-joint, except in children without radiographic foci com- 
municating lyith the joint, and cases in which it is contra-indicated by age 
or complications. ® 


It is true that Rollier saj^s that excision is never necessary. This 
Slkagif conservative treatment is unsupported by any of my 

be donrT!? f operation, to consider when and how it should 

oLrttion u contra-indications. The modern 

(iVto urnmrnfK excision, fusion, or arthrodesis, is designed: 

areIcor.rr parts which 

. accessible without either interfering with growth or lessening 4e prospect 
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of bony ankylosis. The dangers of the operation are listed later. In the 
main they are due to operating on cases tmdtihj early, tt7idrtly ]}oxmg, or iixidtily 
septic. 

Indications for Excision. — 

1. Age. — All adolescents over 15 and adults under 50 or 60. Children 
who have osseous foci communicating with tlic joint, when they attain 
‘excision age’. 

2. Stage. — (a) In adolescents and adults. Only after the general illness 
and local activity have been checked by general treatment and immobiliza- 
tion. (Incidentally during this period the various diagnostic tests can be 
carried tlirough.) {h) In children with osseous foci. Only when conservative 
treatment is complete and the patient is old enough (? 10, 12, 14, 16 — opinions 
differ), (c) In children without osseous foci. Only when the patient passes 
puberty without the promise of free movement. 

3. Confirmation of Diagnosis. — ^After the diagnosis has been confirmed by 
arthrotomy which, if the naked eye sufiiccs or frozen sections ai’C available, 
can be the first step of the excision, or, if microscopic evidence is needed, 
can precede excision by a week or two. 

Contra-indications to Excision.— These are : (1) Childhood ; (2) Un- 
checked activity of the disease, general or local ,• (3) Active plitliisis ; (4) 
Extensive involvement of the femoral shaft ; (5) Active sejitic infection of 
sinuses, despite preparatory drainage or free exposure, scraping, and packing. 

In answer to my question whether a sinus should be looked upon as a 
contra-indication to arthrodesis 22 surgeons say “ No ”, and express no fears ; 
14 qualify their negatives, indicating that they do consider it dangerous to 
excise if the infection is active — for example, Osgood says, “ If infected 
danger must be appreciated ”, and Calve says, “ I do not consider the pre- 
sence of a sinus a contra-indication to resection if not accompanied by febrile 
symptoms, and the knee as a whole is dry. In febrile cases or bad general 
condition — wide resection of tracks with removal of sequestra — never resection 
(of the joint).” 

An American surgeon considers an infected sinus a contra-indication, 
saying, “ My experience shows that it is very dangerous.” An Englishman, 

“ Yes, two cases, both did very badly.” At the Wingfield Hospital only one 
excision has been done in the presence of an infected sinus. The patient, a 
middle-aged woman, died of pyiemia. Theoretical considerations and the ex- 
perience of this case make me shrink from excision in the presence of a sinus. 

I feel that Calve’s method of preliminary laying open and resection of 
the sinus tracks and perhaps paraffin flavine dressings for a time is wise. 

I am in favour of very thorough drainage and continued immobilization. If 
in spite of this the sepsis and the tuberculosis remain persistently active, 

I would amputate rather than excise, for I must admit to being altogether 
averse from laying open in the presence of sepsis all the raw absorbent 
surfaces of bone and tissue entailed by excision and synovectomy. 

Technical Points.— 

1. Tourniquet and Towelling.— 1 think a tourniquet is valuable for the 
earlier stages of the operation, but it should be removed for heemostasis before 
any sutures, grafts, pegs, or nails are applied. The tourniquet makes the 
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operation easier for the surgeon, and the patient loses less blood and must 
sui’ely suffer less from toxicmia and bacilhemia. The towelling should be so 
folded and elipped round the limb above and below the knee that the leg is 
stockinged and the thigh trousered ; otherwise gaps ajrjrcar when the knee 
is fully flexed. 

2. Synovectomy. — In answer to the question whether avc should aim at 
complete synovectomy, 31 surgeons answered "Yes”, 13 said “No”, and 2 
answered “In adults only”. Of the 13 “Noes”, most aim at removal of all 



grossly diseased material. Personallv T 
m adults (and this I believe to L 

rf the synovia appears diLsed f feguard) and at any a| 

Roperly-at the 'end of ernse^^ktJ: SmeVt" 
tomy not so; and I doubt whether there k ’ 

suprapatellar pouch in these cases. advantage m removing tl 

complete divisioi/of thl^meslZ'~MlTS suprapatellar' poue 

posterior synovectomy. ’ rucial ligaments facilitates tl 

1. Osseous Foei.-If there are osseon. ■ t 

oci, I scrape them out with 



502 THE EEITISH JOUBNAL OE SUBGEBY 

sharp spoon. There is no need to level the bone down to tlieir bases, and 
there are great disadvantages in doing so. 

5. Preparation of Bone Surfaces. — Most of my colleagues use a broad saw 
and cut plane surfaces. Albee uses a narrow-bladed saw and shaves the 
femoral condyles, then cuts a coronal trough across the tibial tuberosities 
to fit. For adults this is excellent, but for children I prefer to use gouges 
and to shape each condyle to a ball and each tuberosit}^ of the tibia to a 
shallow socket, leaving the bared tibial spines as a tongue fitting into the 
bared intereondylar notch. There is less removal of bone and the apposition 
is more secure {Figs. 372, 373). 

6. Angle. — I am surprised to note that a few surgeons still advocate a 
straight knee. Most, I think, choose the angle to suit the sex and occupa- 
tion of the patient. Probably an angle of about 150° is a good average for 

an adult. But the younger the patient, below 
IS, the less the angle that can safely be allowed 
on account of the strain imposed upon the tibial 
epiphysis by ankylosis in flexion. 

7. Removal of Tourniquet. — The tourniquet 
should be removed as soon as synovectomy has 
been completed and the bone-ends have been 
prepared. All bleeding points are then tied. 

8. Internal Fixation. — Most surgeons who 
cut the bone-ends square use some form of 
internal fixation. The favourite methods are 
decussating bone-pegs or long decussating nails 
which project from the plaster and are removed 
several weeks later. Some use the bared patella, 
but if one removes very little bone it must be 
used as a free graft. Tibial and hinged osteo- 
periosteal flaps are mentioned. But with the 
ball-and-socket method apposition is casil}’’ 
maintained, and alteration of the angle of 
flexion does not interfere with the area of bony 
contact : so that there is little need for internal 
fixation. 

^.Drainage. — Drainage for twenty-four 
hours is always advisable. 

10. Method of Immobilization. — A plaster 
spica including pelvis and foot is almost univer- 
sally used. Flying buttresses of plaster or ferro-plaster enable one to cut a 
large window at once for dressing the wound and removing the blood drains. 

H. Length of Immohilizaiion. — It seems wise to leave the patient in the 
spica for ten or twelve weeks, then use a guarding plaster with a caliper Hexed 
to fit until X-rays show sound union, {Fig. 374.) 

The Results oe Excision. — 

Faihtre may be due to : — 

I. Operating while the disease is active, the patient ill, and the local 
resistance so poor that local tuberculous recrudescence takes place. 



Fig. 374. — Caliper and guard- 
ing plaster. Note suspensory 
strap from caliper ring to buckle 
fixed in plaster. 



TUBERCULOSIS OF THE KNEE-JOINT 503 

. >i'S: sn;=E.t,sxr ;s.r,irr. 



Fig, 375. — Tuberculous kneo after excision. Fic. 37G. — Result of oW^asluoued 

Patient hod serious phthisis, and despite aceii- excision on j^oung oiiiltl. Failure in 

rate fit and immobilization union did not take fusion and disastrous dainago to opi- 

plaoe. physiol discs. {See Fig. 377.) 


occurred at the Wingfield Hospital, the patient ultimately succumbing to 

phthisis a year or more after the operation — 
^ Fig. 375.) 

3. Pyogenic mfection from a simis. I think 
there is considerable danger from this. 

4. Ineffective immobilization, allotving dis- 
placement bettveen the end of the operation 
and the completion of the plaster, or harmful 
mobility afterwards. 

5. Operation done on a very young patient 
is liable to fail either from : (a) lack of bony 
union because the ossific nuclei in the epiphyses 
are relatively small, (b) because secondary de- 
formity develops from the unusual strains 
tlirown on the young weak bone laid down on 
the metaphysial side of the growth disc, or 
(c) the classic error of the past — namely, inter- 
ference with growth from too radical operation 
resulting in damage to one or both discs. I 
have a girl of 20 under my care ; she was 

operated on elsewhere, and one of her legs is 7 in. short as a result of this 
catastrophe. {Figs. 376, 377.) 



Fig. 377. — Photograph of case 
seen in Fig. 37G, showing the 
amount of shortening. 
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Success.— 1 asked my colleagues for their experiences as to the percentage 
of bony ankylosis after excision. A few have returned actual figures, notably 
Henderson, of the Mayo Clinic, who reports 194< excisions, with bony anky- 
losis in 171 cases (88 per cent). A distinguislied Italian surgeon records 101 
cases with 66-6 per cent of bony ankylosis ; 26 other correspondents har’^e 
returned figures (mostly estimated), and these average 87 per cent. My own 
series done by my colleagues aird myself covers 26 eases done long enough 
to furnish end-results, with 88 per cent of sound bony ankylosis. There 
were three failures ; one was the middle-aged woman ill with a superadded 
pyogenic infection already mentioned ; the second was a middle-aged man 
with phthisis who died from that condition between one and two years 
afterwards (Fig. 375) ; the third, an adolescent, whose joint had been very 
extensively destroyed, has a sound fibrous but not bony ankylosis; he 
has been hard at work for more than three years, and there is no clinical 
or radiographic sign of tuberculosis. In the remaining 23 cases sound bony 
ankylosis resulted. Of our three failures one is a relative success, and in the 
other two cases I now feel that excision was contra-indicated. 

I do not know of any case in which excision has led to tuberculous dis- 
semination. Doubtless that danger is minimized by the previous conserva- 
tive treatment and the tourniquet. 

Altogether, I think that excision of ihe knee comes out of the inquiry 
with an enhanced reputation. Yet since it leads to the loss of movement 
in a joint in which movement is very valuable, I suggest that it shoidd be 
confined strictly to those cases in w'hich we know from the type of the 
disease, or from the age of the patient, or after a prolonged trial of conser- 
vative measures, that it is futile to hope for movement Avith sound safe 
healing. But although a soundly ankylosed knee compares poorly Avith a 
normal joint, it is far better tlian a thigh stump. Excision is a safe second 
string to our boAv ; for it proA'ides a sure means of eradicating the local 
disease in all but the senile, the septic, or the advanced consumptive. In 
all the others aa'c can say, “ Well try to save the joint, but, if that fails, aa'c 
can and loill saA^e the limb.” 

Amputation. — To my question, “ Wliai do you consider the indications 
in the age groups 0-14, 15-50, and 50 upveards, for amputation?^', Elmslie’s 
ansAA'er is representative. “ Amputation under 14 only Avhen the case does 
very badly AA'ith conserAmtive treatment. Young adults only AA'hen doing 
badly under conserAmtive treatmeiAt and if the bone disease is too extensive 
for excision. Older people in any case unsuitable for excision.” 

Amputation is indicated oyihj tchen either the patient or the limb has other- 
wise Utile prospect of recovery. That means that amputation is indicated very 
rarely. It should be confined to the patient Avho is A'^ery old or very ill, or 
to the knee Avhich is very extensively diseased or heaAdly infected AA'ith 
pyogenic organisms. (See Table IV.) 

If ordinary ansesthesia is contra-indicated vro can rely on spinal 
anajsthesia, or avertin Avith the mild complemental respiratory anesthesia 
necessary. 

In children amputation should be left quite out of ordinary consideration ; 
indeed, the number of our amputations in patieirts beloAV middle age is a fair 
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indication of our skill in the liappier measures. In the last twelve years I 
have done one such amputation, and I think I ought to have clone a second, 
but Waldenstrom can say that in all his twenty years at the S. Gorin Hospital 
he has only had to do a single amputation ! 


Table IV . — A.-vii’utatioxs rou Tuniincunosis or tuk Kxj;e. 
{Wingfield Orlhopccdic Hospital.) 
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1 

Rn.vsox 1 

Ur,Pvi.T 
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1 20 

1 

! Very extensive {lyogenie iiifcclioii ; 
1 of 'fixed ficxed knee ; 

Good for a year or more, but subse- 
quently developed lesions in spine 
and rib ; still under trcatnicnt 


j 30 

.Active phtlusis 

Good 

3 

! GO 

{ 

■ .Age* 

Good, except for pain of phantom 
limb Ivpe 

i 

j 3~ 

1 Aget 

Good 

5 

1 30 

i Extensive pvogciiic infection 

Good 

0 

1 2 

1 Active extending secondarily in- 
' fected disease and general illness 

1 threatening life 

Good 

7 

j 44 

i Active phthisis 

Good 


* Recnidescenco of disease after 52 ycai’s. 
t Tubercle not diagnosed till patbological report following syno\’cctoniy- 


Sir Robert Jones has taught us that in a patient past middle age tuber- 
culosis must be dealt with almost as radically as malignant disease. It is 
the real age, the senility of the patient in relation to the extent and activity 
of the local disease, that counts. There are very few indeed whom Osier 
would have found too old at 40’ for excision, and some perhaps who are 
too young at 60 for amputation. I think Freiberg conveys a useful hint 
when he says; “We feel that amputations are probably not done often 
enough m patients beyond middle age.” But I should not be fair to mv 
collaborators if I did not express their unanimous revulsion against amputa- 
tion, It IS, indeed, a last resort. 


Sinus Formation.— Just one word about sinuses. There is a vast differ- 
ence between a tuberculous sinus and a sinus secondarily infected. A tuber- 

goir™^ quickly if the general and local treatment 

It is a danger because it exposes the knee to the risk of pyogenic infec- 

tein™ S “■> only be avoided by ver„ careM antiseptic 

dressings. The skm must not become sodden or eczematous ; ive wipe from 

t e sinus spirally omvards ,vith weak iodine or biniodidc in spirit and fl" 
sho„i;rS-T;Sri° smus 


probably the greatest exponent ofTlhroptey “of 'thV’kmee. ^Tis^’aiso 
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interesting to note that 15 out of the 19 American orthopredic surgeons 
who answered the question said “No”. 

There remain 11 who give a qualified consent to the idea that an arthro- 
plasty might possibly be warrairted under exceptional circumstances — for 
example, as Willis Campbell points out, Avhen first one knee has had to be 
fused and later the other has suffered in the same way. The particular 
circumstances of the case might warrant an arthroplasty of the first knee 
provided the time interval and radiographic appearances justified it. Inci- 
dentally I note that Willis Campbell reports 57 artliroplasties, but not one for 
tuberculosis.^ 

Bankart points out that by the time the operation is bacteriologically 
safe it is generally an unsound practical proposition on account of the condi- 
tion of the muscles controlling the joint. Indeed, a sound ank}dosis of tlie 
knee in good position is likely to be better than the sort of arthroplasty 
that will result at a very late stage, after a very chronic disease ; and the 
ankylosis is certainly better for a working man or woman. 

The fibrous ankylosis following conservative treatment is seldom perman- 
ently safe from recrudescence, and of course still less safe for arthroplasty. 
Time alone does not bring safety. I have a case iir which tuberculous recru- 
descence occurred fifty-two years after the original attack. 

I would sum up the matter by saying that in cases resulting in Jibroiis 
ankylosis, arthroplasty is unsafe, and after bony fitsion the parts are iinsuitable. 
And I unreservedly join those who hold that there is no place for arthro- 
plastjr in tuberculosis of the knee. 

SUMMARY. 

Pathology. — Tuberculosis of the knee is a dual disease — an outspoken lesion 
in the knee arising from another deep, unseen, and more dangerous lesion. 

Cases can be classified into three groups by the topography of infection, 
and again into three groups by the age of the patient, and each group calls 
for a different line of treatment. 

A. — Three Groups Distinguisable by Stereoscopic Badiograms : — 

1. ‘‘Extra-articular.’’ — With purely extra-articular foci. The question of 
radical elimination of these foci by an extra-articular route is discussed, and 
Calve’s warning considered. 

2. ‘Focal-articular.’ — With bone foci communicating with the joint. 
Reasons are given for the decision that the joint should be fused, and the 
arthrodesis performed at a time chosen in view of the age, local, and general 
conditions. 

3. ‘N on-focal.’ — ^Without foci that can be seen in radiograms. In such 
cases in young children there is good hope of recovery with full movement 
after very long continued immobilization {see Table I). 

B. — Three Groups Distinguishable by the Age of the Patient : — 

1. Young children, 0-10, for whom prolonged immobilization is indicated, 
but neither diagnostic artlrrotomy nor fusion. 

2. The adolescents and adults, 15-50, for whom immobilization is pre- 
paratory to confirmation of diagnosis by arthrotoiny, followed by fusion. 
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3. The elderly, from 50 omvarcls, for many of whom amputation is wiser 

than fusion. . , . . • 

Diagnosis . — Provisional diagnosis, coupled with immediate treatment, is 

the first step ; after which for a time treatment and diagnosis run concurrently. 
In young children, indeed, a clinical diagnosis, carefully tested and reviewed, 
is sufficient. 

Reasons are given for the conclusion that diagnostic aiihroiomij is eontra- 
mdieated until the patient reaches an age when a positive diagnosis of tuber- 
culosis will be quickly followed by fusion. Tiie difficulties and risks of 
arthrotomy are discussed and a definition of its indications is suggested. 

Treatment. — 

General . — A combination of physical rest, metabolic stimulation by helio- 
therapy, well chosen and varied diet, and invigorating surroundings, serves 
to restore the vitality of the patient, and to raise it to a high level. Tiris 
level should be maintained through the months or years of lymphatic disease 
and tuberculous bacillasmia. And the care must not be lessened or its period 
shortened because the knee has been fused. 

Local . — There are only two safe end-results in tuberculosis of the knee — 
free movement aird bony ankylosis. 

The aim of local treatment, then, is the restoration of full movement ; 
and, failing that, bony ankylosis. Immobilization is the paradoxical method 
of restoring movement. 

Operative fusion is discussed, its rationale, its indications, its technical 
points, its contra-indications, and its failures. Figures are quoted. On the 
whole, it is highly successful ; but should be avoided in those too young, too 
old, too ill, or obstinately septic. 

A tuberculous sinus is a dangerous complication because its pyogenic 
infection is a disaster difficult to avoid. 

Amputation has a restricted field as a life-sardng measure for those 
disqualified for fusion by illness, age, or sepsis. Outside this field it is 
unanimously condemned. 

Artlnoplasty has no place in the treatment of tuberculosis of the knee 
or its results, for it is almost always either unsafe or impracticable. 
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THREE CASES OF TORSION OF AN 
APPENDIX EPIPLOICA OF THE SIGMOID COLON. 

By G. H. colt, 

SUUOEOX, IlOYAI, INFIRMARY, ARERDI'-EN. 

A CASE of this condition recorded recently C. E. Taylor^ and a recent case 
of my own reminded me of two other specimens which I had sent to the Royal 
College of Surgeons Museum. Sir Arthur Keith has very kindly forwarded 
to me the eatalogue descriptions of the cases, and Mr. Sewell has drawn the 
specimens for reproduction, which are shown natural size. 

In Dr. Taylor’s case the patient, a married woman of 50, had suffered 
for three weeks from aeute intermittent epigastrie pain, inereasing in severity 

and worse after meals. She often vomited after 
a meal. The bowels were usuall}’’ regular, but 
diarrlima had been noticed. There had been no 
meljcna and no blood liad been passed by the 
bowel. The abdomen was slightly distended, 
especially on the left side, and was tender in the 
right epigastrium, where an indefinite mass was 
palpable. Opaque-meal examination had demon- 
strated a slight spasm of the pylorus and dilata- 
tion of the coils of the small intestine. There had 
been a similar attack of pain five years irreviously. 
At the operation all the other abdominal organs 
Avere found normal, and torsion of a sigmoid 
appendix epiploica, Avhich measured 26 X 20 X 6 
mm,, AA'as found. It Avas tAvisted about a A'ery 
narroAV stalk and Avas a dusky purple colour. 
There Avas no inflammation of the surrounding 
peritoneum. It shoAA'ed dilated A^eins on the sur- 
face, the vessels AA'ere congested, and one contained 
a clot. There AA'as no inflammatorj’^ reaction. 
The little tumour AA’as remoA’ed and the patient 
made an uneA’^entful recoA’er3^ 

The three speeimens in the Museum of the 
Royal College of Surgeons are as folloAA’S ; — 

EiG. 378 . I. (6109.1, R.C.S. Museum Catalogue). — The 

A'ermiform appendix and an appendix epiploica AA-hich 
AA'ere remoA’ed by operation from the same patient. The appendix epiploica, AA-hich 
AA-as attached to the sigmoid colon, is SAA-ollen and of a dull purple colour froru 
hcemorrhage due to torsion of its pedicle. Near the apex of the vermiform appendix 
a small appendix epiploica has also undergone torsion. (Fig. 378.) 

From a married AA'oman, age 51, AA-ho had suffered for five years from increasing 
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More careful records in the future will no doubt help to elucidate the 
various points. 

Treatment. — J. G. Knoflach- gives operation as the only treatment, and 
the degree of urgency appears from the severity of the case. He notes that 
care must be takeir in respect of diverticulitis. In view of the discovery of 
loose bodies in the peritoneal cavity nature evidently sometimes takes the 
cure in hand. 


REMARKS. 

The condition is certainly more common than would apjrear from the fact 
that Johanssen® in 1927 collected 20 cases from tlie literature. Others have 
told me of cases. Knoflach- mentions the formation of loose bodies by 
spontaneous amputation and the formation of cords which may cause ileus. 
The origin of the bean-like structures lying free in the ]mucli of Douglas and 
discovered accidentally at operation must have puzzled many surgeons. I can 
recall three instances. Their discovery should indicate a careful examination 
of the large intestine. The cause of the torsion is obscure. We know of no 
records of its following directly on deep abdominal massage or of its being 
common in those who do exercises for their abdominal muscles. Neither do 
we know that la danse de venire, Avhich might be expected to twist anything 
twistable, does more than give an occasional twist to the morals of some of 
the audience. Knoflach mentions inflammation of other abdominal organs 
and obesity. In the case from which Specimen II was taken the symptoms 
dated from an attack of gangrenous appendicitis. He says that a very fatty 
appendix or one affected by a tumour has been described several times. 
The double Specimen I must be excessively rare, and supports tliis con- 
nection. He gives inability to stand upright as an important symptom. 
The boundary to peritonitis may be crossed. It is clearly possible that 
the condition may be a cause of peritonitis, especially wlien diverticulitis 
has accompanied it, and should be looked for specifically in the absence 
of any other cause. 
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Although they have been described in the fcetus and in adults, the 
commonest age at which they give rise to symptoms is round about puberty. 
The terminal ileum is the usual site for these cj^sts, although they have been 
described in any part of the mesentery. 

The following case is deemed of interest because it occurred in a male 
infant which died on the sixtli day after birth, from bronchopneumonia. 

History. — The infant was the second child ; the labour was normal, 
and although the cyst was a large one, it did not seem to cause any obstruc- 
tion during delivery. The child was fed on the breast from the second to 
the sixth day, and passed its motions quite regularly. It was not treated by 
any doctor, and was brought up to hospital because its mother stated it 
could not breathe. On admission to hospital it was found to be dead. 



Fig. 382.— Microscopical drawing showing the junction of the cyst wall with the gut. 
A, Intestinal wall; B, Cyst wall. ( x 10.) 


Post-mortem. — ^At autopsy, the cause of death was found to be broncho- 
pneumonia ; this was not to be wondered at, as the child was taken some 
six miles along the streets of London by its aunt on the day of its birth. 
The abdomen was considerably distended, and on opening it, the distension 
was found to be caused by a large mesenteric cyst lying on the right side in 
the mesentery of the proximal jejunum. The cyst measured 2^ in. in the 
chief antero-posterior diameter. It was connected with the concave border 
of the upper part of the jejunum and ivas enclosed within the layers of the 
mesentery {Fig- 381). The bowel ivas stretched over the upper surface of the 
cyst, but there was no communication between the two cavities. The cascum 
and ascending colon were furnished with a distinct mesentery continuous 
with that of the ileum. Owing to the large size of the cyst, the ciecum 
and appendix were displaced towards the left iliac fossa. There was no 
block or atresia in any part of the alimentary canal. 
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RARE OR OBSCURE CASES 

Iklicroscopical examination, shows the cyst to be lined Avith a single layer 
of flattened oval or cubical cells, external to which is a layer of connective 
tissue, with scattered collections of lymphocytes. External to this layer is a 
broad layer of smooth muscle fibres, divided up in some places by strands 
of connective tissue ; this layer is continuous with the circular muscle of the 
intestine, the two lying superimposed rvherc the cyst and bowel are in con- 
tact {Fig. 382). External to the muscular layer is a narrow stratum of loose 
areolar tissue, continuous with the peritoneal covering of the bowel. The 
longitudinal muscle of the intestine is reflected on to the cyst Avail for one 
or two millimetres ; it then ceases abruptly, and is not elscAvherc represented 
in the Avail of the cyst. 

The cyst contained a serous fluid in AA-hich Avas flocculent material consist- 
ing of granular matter and .inflammatory and desquamated cells. It is 
apparently a lymphatic cyst of the submucosa of the intestine, Avhieh in 
enlarging has carried the circular muscle before it, Avhile separating the 
longitudinal fibres. 

The specimen is noAV in the liluseum of the Royal College of Surgeons. 




GASTRO-PHOTOGRAPHY CONTROLLED BY POST-MORTEM 

EXAMINATION. 

By J. R. M. WHIGHAJI, 

MEDICAX, SUPF.MXTEUDEST, ST. ANDREW’S HOSTITAL, LONDON. 

At a recent autopsy it Avas possible to compare a photograph of a carcinoma 
of the stomach taken during life Avith the' 
findings present at death. 

A man, R. H., age 67, AA’as admitted 
to hospital on May 20. He had been ill 
Avith indigestion for about nine months, 
vomiting during the last month about half 
an hour after meals. There had been no 
hffimatemesis. On examination the patient 
Avas cachectic and a palpable mass AA’as 
present in the epigastrium. The X-ray 
appearances folloAving an opaque meal sug- 
gested the presence of carcinoma. On 
June 12 a gastro-photograph Avas taken, 
and the vicAV of the anterior surface of the 
stomach shoAved the folloAving appearances 
{Fig. 383). To the left there Avas a dark 
oA’al area surrounded b)^ an irregular AA’hitish 
margin, and to the right an area in Avhieh 










-fA- 


Fig. 383. — Gastro-pliotogx'ap]i of 
eareinoma of stomach. A, Edge of 
vilcer ; B, Base of ulcer ; C, Mucus ; 
D, Papillornatous area. 


33 A 



514 THE BRITISH JOURNAL OP SURGERY 


Nine days afterwards, on June 21, the patient died, and at the post- 
mortem examination the stomach was found to be the seat of a large carci- 
noma {Fig. 384), presenting features very much resembling those seen in the 
gastro-photograph. The anterior wall of the stomach was co^'■ered rvith 
papillomatous projections which in one place, towards the pylorus, had under- 



Vio. SS-l. — Post-mortem nppoarancos. A, Area of uicerotion ; B, Pajiillomatoiis gi'ou tli ; 

C, Cut edge of anterior surface of stomach near greater ciirvaturo. Tlio upper port of 
this surface has been turned upwards, (x J.) 

gone ulceration. In addition to the image of the growth, which is sufficiently 
striking, some accuracy of localization was also obtained, two considerations 
which should give encouragement for the future in this method of gastric- 
investigation. 

I am much indebted to Baron Von Vcitschberger for assistance with 
the photography in this case. 
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as a wJiole frets less than its fair share of sjrace, and diseases of the testis are prac- 
tically omitted nltosether. Such dcfeels arc so obvious that they •will doubtless 
be attended to in future editions. 

The book is ilUistraled by plentiful drawing.s, most of which give a clear picture 
of the subject in the text ; but it is evidently dilTicnlt, if not impossible, to make 
a good drawing of a skiagram, for most of the reproductions of X-ray j)ictnrcs would 
be better omitted unless reproduced ns photographs. It is natural to .snjjpose that 
the book is intended primarily for Harvard men, and for medical students on the 
other side of the Atlantic. In spite of its many good qualities, it .seems unlikely 
to replace the books to which students on this side have become accustomed. 


On Faith and Science in Sureery. By Sir .Toiin Blan'D-Suiton, Bart., Vicc-Brcsidcnl 
and Consulting Surgeon to the Middlesex Hospiliil. Post 8vo, Pp. 10!) -J- xii. Illus- 
trated. 1000. Ijondon : Williini Hcincmanu (Medical Books) Ltd. 7s.0d.net. 

VVk all rejoice to sec how gently time has dealt with Sir John Bland-Sutton ; in 
this little volume he has jiublishcd ten addrc.s.ses delivered during the last five years 
in various cities of England, Scotland, Canada, and America. There is no sign of 
loss of vigour in his writing, nor lias custom staled his intinite variety. Like all 
his writings, this book is charming ; it .should be read in a comfortable chair after 
a hard day’s work ; whether Sir John is talking of ligatures, of jrearls and gall-stones, 
of cod-Iivcr oil, of Jonah and the whale, or of the parasitic origin of man, the reader 
is held enthralled — “ and still the wonder grew, that one small licad could carry 
all he knew.” 

One of the joys peculiar to reading books by Sir .lohn is the aptness of his 
quotations ; we all know how fond he is of the Bible and Shakespeare ; in the 
chapter on “ Food and Physic ” he quotes a very neat and appropriate coujrlct by 
Kipling : — 

“ Anything green that grew out of tlie mould 
tVas an excellent herb to our fathers of old.” 

As in this and the preceding chapter, on “ Faith in Drugs ”, he takes the ojipor- 
tunity of smiling at the prescriptions of the older physicians, we ivondcr he could 
resist the temptation of jtlaeing at the head of these — “ I perceive that in all things 
ye are too superstitious.” 

Tlie illustrations are excellent and add greatly to the pleasure of reading this 
book. We heartily commend it to our readers. 


Modern Surgery. By CnM.Muns J. DaCosta, M.D., LL.D., F.A.C.S., Samuel D, Gross 
Professor of Surgery, .Icfferson Medical College ; assisted by Bijn.jamin LirsniJ’i”/., M.l).. 
F.A.C.S., Surgeon to the Mt. Sinai Hospital, Associate in Neuro-anatomy, .Teffcr.son 
Medical College. Tenth edition, revised and reset. Royal 8vo. Pp. PlO-t, with 10.10 
ilhistrations, some in colours. London and-Philadelphi.') : IV. B. Saunders Co. 4Ss. net. 

'J'iii.s maj' be described as a wonderful book, and the epithet may be applied to 
several of its features. In the first place, it is no mean achievement to have wTitten 
a book of 1400 pages and to have carried it through several editions without assist- 
ance, even if we allow that in the preparation of the last tivo or three editions the 
author is much indebted to Dr. Lipshut/, for the addition of new matter and very 
careful revision of former chapters ; but it is even more wonderful when one rcnlizc.s 
that it is nearly forty years since the book first appeared, and that, apart from 
having passed through so many editions, it has also been reprinted on innumerable 
occasions. The author’s endeavour has apparently been to include everything 
possible, and not to exclude as much as he possibly can. Thus there is a long 
chapter devoted to the resuscitation of the asphyxiated and drowning, and a most 
fascinating account of the history of blood transfusion. Not only may it be regarded 
as a text-book of descriptive surgery, but all the operations in common use arc 
described in detail, as ai’c many wliich arc more rarely performed. It is a remark- 
able compendium of surgical knowledge of which any surgeon, American or British, 
would be proud to be the author. Dr. DaCosta’s energy and persisting enthusiasm 
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k all the .note rcnatkahlc he 1„» .el'S ot 

?Stefn?te’Eejfot His qnotation on the flyJenf or n 

pharminff verse from W. W. Story’s Contemporary Crilicism rvould at once disarm 
w SnS Vl o liad critical intentions, but nevertheless, the present writer 
claiming to be no less a lover of Dickens than Dr. DaCosta Innrself, must dissent 
from the misquotation of a paragraph most aptly introduced into the preface of this 

edition. — 

Operative Surgery. General and Special Considerations. 

(Tiibinpen), authorised translation by I. S. Ravoik, B.S., M.D, (1 hilaclclplua). Super 
royal Svo. Pp. 6GG + xii, with 740 illustrations, mostly coloured. 19.11. London : 
J.‘B. Lippincott Co. oOs. net. 

The drawings in this book are most artistic, and nearly all of them are coloured. 
It remains questionable, hoiYcver, whether the illustrations arc not overdone, JIany 
of them are quite unnecessary, for methods and instruments arc illustrated which 
the author confesses are of little value or out of date. Apart from this, it is a first- 
class book. Essentially one of tecluiiquc, it is full of sound practical w'isdoni. The 
house surgeon will pick up from it many useful tips. Particularly well wTitten is 
the chapter on the control of pain. All the more recent anrcsthetics and the 
methods for their administration are described, and a very complete account of 
conduction anicsthcsia is added. The chapters on htemorthage, shock, and trans- 
fusion are excellent. Clear indications arc given of what constitutes a ‘bad-risk’ 
patient, and full instructions how these risks may be obviated by careful pre- 
operative investigation. The book is well translated. 


The Management of Abdominal Operations. By Rodney H, Maingot, F.R.C.S., Surgeon, 
Royal Waterloo Hospital, London. Crown Svo. Pp. 312 -b xii. 1931. London; 
H. K. Lewis & Co. Ltd. 7s. Cd. net. 

The author of this book has undoubtedly filled a gap in surgical literature. It 
would have been better, in a work so full of views on which much criticism could be 
made, had he indicated the appropriate origin of such opinions under the proper 
chapter heading, instead of lumping his numerous co-editors together in the Preface. 
We should also ha^'e thought better of the hook if the author had omitted a descrip- 
tion of operations (many of them in our opinion inaccurate) and had concentrated 
on pre- and post-operative treatment. 

Beginning with ‘ansesthesia’, he discusses in succeeding chapters (there are 
sixty-five) every possible kind of complication, and, in addition, gives an excellent 
account of pre- and post-operative treatment. Many pages are left blank for notes 
to he added by the reader. 

The book is good in every way. It is a veritable ‘gold mine’ for a house 
surgeon or a senior student. It is a very useful reference book for an operating 
surgeon, and an excellent guide for the general practitioner and for nurses. Tiie 
author has managed, by avoiding ‘padding’, to compress an enormous amount of 
mformation into singularly little space. He WTites W'ell and has chosen his co- 
coitoTs with much judgement. 


Ch.M., F.R.C.S., Assistant Surgeon, Manchester 
Rojal Infirinap’, etc, ILth an Introduction by J. S. B. Stopfoud, M.D,, F.R.S., 
University of Manchester. Itledium Svo. Pp. 191 + xvi 
wth 22 .llustrations. 1931. Edinburgh : E. & S. Livingstone. 10s. Cd.net. 

min investigations and papers upon the nature and significance of 

na oMn Wiwib tlnr;- reviews theories of the causation of abdomi- 

X^Tnlmiol iT the field, and in particular closely examines 

of Rn ' Mackenzie s theory, which was founded on the hjqiothesis 

■ind'^‘Tlfnr«^tbo renewing the contributions of Lennander, Hurst, Head, 

. nd otliers, the autlior then enunciates his oivn theorj^ of abdominal pain. The 
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remainder of the book is taken up witli observations upon the variations of pain 
in diseases and injuries of the different abdominal viscera and an endeavour to show 
that the author’s h3rpothesis of the nature of abdominal pain is capable of closer 
correlation with clinical experience than any theory which has preceded it. 


Ohirurgie do I'Ulcere gastrique et duodenal (Indications, Resultats). By N. 
Hortolmei, Professeur de Clinique ehirurgicalc ; and Vi.. Butureanu, Maitrc de 
Conferences, Faculte de Medecine de Jassy. Medium 8vo. Pp, 408, with 75 illus- 
trations. 1031. Paris : Masson et Cie. Fr. 43. 

Tins book will interest anyone engaged in gastric surgery. It contains an account 
of the various methods of surgical relief which have been devised and put into 
practice, with a critical review of the results as revealed by the literature of the 
subject, which has been very thoroughly searched. No one can read a book of this 
description without realizing that the final word on the surgery of the stomach has 
yet to be said. There are methods advocated by enthusiasts which have failed to 
gain recognition, such as Latarjet’s denervation procedure, or are yet under trial, 
such as Babcock’s cholecysto-gastrostomy recently revived by Braithwaite. Yet 
in the end the present-day problem resolves itself into that of deciding whether 
extensive gastroduodenal resections or some indirect method is preferable for gastric 
or duodenal ulcers. The natural dislike of the modern surgeon for resections for 
small pathological lesions is understandable and praiseworthy. But with our 
present ignorance of the etiology of gastric ulcer, it is at least a logical plan to ensure 
that conditions are so changed that gastric ulcer formation is almost impossible, 
even at the cost of the loss of a considerable part of the stomach. It is interesting, 
too, to observe how gastroduodenal resection is gradually making its way as a 
remedy for duodenal ulcer in France as well as in Central Europe. The authors of 
this book are frank advocates of large gastroduodenal resections, which they recom- 
mend should be carried out by the Reichel Polya method, after which they declare 
they have never seen any serious trouble even after years have elapsed. They also 
strongly recommend some form of local as against general ana;sthesia, finding spinal 
anaesthesia with novocain a satisfactory method. The drawback of its limited 
duration is removed by continuing with splanchnic and parietal infiltration when 
the operation lasts more than one to one and a half hours. They also follow the 
custom of Finsterer, unusual in this country, of draining the region of the parietal 
stump in every gastric resection performed by them. There is a very interesting 
chapter on the physiology of gastric resections, and the discussion of the many 
problems of gastric surgery is always well presented, with an appreciation of the 
essential problems. 


Clinical Observations on the Surgical Pathology of Bone. By David SI. Greig, M.B., 
C.M., F.R.C.S.E., F.R.S.E., Conservator of the Museum of the Royal College of Surgeons 
of Edinburgh. Large 4to. Pp. 248 -1- xii, with 224 illustrations. 1031. Edinburgh : 
Oliver & Boyd. 30s. net. 

The author of this most interesting monograph is one of those who, from prolonged 
clinical experience combined with intensive study of pathology, have earned the 
right to generalize and formulate principles regarding bone disease. This treatise 
is attractive reading, being the work of an enthusiast as ivell as a keen observer, 
set out in admirable English, A motif runs through the book — it is that hyper- 
aimia means bone absorption, excess of calcium and relative antemia bone deposition 
or sclerosis. The work of Leriche and Policard is illustrated from all standpoints, 
and the researches of Dale and Lewis on histamine and acetylcholine in relation 
to Avascular dilatation are pushed to the limits of their applicability. The illustra- 
tions are of a very high standard, and their value is greatly enhanced by the clinical 
histories Avhich are supplied in the text. 

Certain criticisms are called for. In some chapters the narrative proceeds from 
one subject to another without any headings to relieve the monotony of the text, 
the page headings being the only indication of the change. Very dogmatic views 
are expressed on controversial subjects rvithout the furnishing of data in support 
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p Pi Onp would have expected some photomicrographs or drawings to 
taSlie emotions 'S^ich a\-e so minutW and confidently dcscyibcd These 
criticisms are made because the book is so good that we could 

S more comprehensive. It should be read by all who interest tbcmschcs m 
surgery or pathology. 


Surgical Pathology of the Skin, Fascia. Muscles, Tendons, Blood, and 

^Bv Arthur E. Hertzler, JI.D., Professor of Surgery, University of Ka^usivs. ^ej-Uler . 

Monographs on Surgical Pathologj’. Royal 8vo. Pp. SOI + xvi, uith -GO illustration. . 

1931. London : .1. B. Lippincott Co. 21s. net. 

This book is one of an ambitious series of nine monographs on surgical pathology, 
one of which, on the diseases of bone, has already appeared, the others being m 
process of preparation. The present volume is on conventional lines, the various 
affections being separately discussed, exampled bj' an appropriate case, and accom- 
panied by excellent illustrations and microphotographs. The space assigned to 
each condition has been carefully assessed, with the possible exceptions of 
Volkmann’s ischtemia and Dnpujdren’s contracture, wliicli, surely, in a work of 
this size, deserve more than the half page allotted to them. Omissions arc few, 
the chief being an entire absence of any mention of idiopathic elephantiasis, that 
most curious of lymphatic diseases. 'J'he author’s opinions on the etiology of the 
massive thickening of the deep fascia which is the invariable accompaniment of this 


condition would be of considerable interest. 

Most of the theories advanced will be acceptable to the majority of British patho- 
logists. The vexed question of the origin of the sebaceous cyst is discussed at 
considerable length, and Professor Hertzler, in pointing out that the cyst, when 
very small, is unattached to the skin, states his own belief that it arises from an 
abortive sacculation of the epidermis which has failed to develop into a sebaceous 
gland. IVith this, as with his somewhat arbitrary classification of the melanomas, 
one may be inclined to disagree, but the author’s mature experience, and his masterly 
presentation of cases and researches, must inevitably command respect. The style 
is concise and pith}’’, making excellent reading, and altogether the book is worthy 
to rank with the best type of contemporary American VTiting. 


Medizinische Praxis Sammlung fiir iirztUche Fortbildung. Edited by L. R. Grote, 
A. Fromme, K, Warnekros. Vol. VII. Grundziige der Neurochirurgie, by Prof. 
Dr, Med. Walter Lehsiann (Frankfurt a. M.) Medium 8vo. Pp. 197 4- xii, with 
23 illustrations. 1930. Dresden and Leipzig ; Theodor Steinkopff. Paper covers, 
13.30 ; bound, RM. 15, 

Tins book presents briefly, but most ably, an excellent summary of contemporary 
German thought on the pathologjq diagnosis, and treatment of those nervous lesions 
which come within the scope of the surgeon. The author has taken into considera- 
tion also the views of the leading authorities in other countries. The sections are 
short, but are packed with information, and a very high standard is maintained 
througlumt. The chapters on brain tumours, on spinal lesions, on the surgery of 
pain, and of the sympathetic nervous system are useful resumes of the work which 
neurological surgeons have to do. It is a book which can be dipped into wdth 
interest by ei'erybody, and is particularly valuable to us in this country because 
it contains the viervs of German workers with full references to their original papers. 


XjR 


Sacro-coxalgie et son 
Paris : JIasson et Cie. 


Traitement. 
Fr. 30. 


By Pierre Ixgelsaxs. Pp. 142, with G plates, 

A monograwi on tuberculous disease of the sacro-iliac joint, based on thirty-eiLdit 
eases nhich are recorded in full. The author finds that diagnosis both by clinical 
methods and by radiographs is difficult. Most of the classical signs, such as that 

of the pelvis, fail, and X-ray changfs me often iSl 
are usual Mi'spps' localized pain and swelling oA’er the joint posteriorly 

advocates' a Gsanf, twenty out of thirty-eight eases. The author 

ad^ocateb a fixation operation, using a graft from the posterior part of the ilium. 
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Injuries and Sport. A General Guide to the Practitioner. By C. B. IIi;ai.u, C.B.E., 

M.A., M.D. (Cantab.), M.R.C.P. (Lond.), Physician, witli charge of Electroliierapciitic 

Department, Royal Free Hospital, etc. Demy 8vo. Pp. .'54!) + xxiv, with .‘ISO illus- 
trations. 1931. London : Ilumphrcy Milford. Oxford University Press. 2.1s. net. 

Tiik author has attempted a diflicult task ; he lias endeavoured to give an account 
of the common injuries arising in sport of all sorts and to deal with their causation, 
pathology, and treatment, including under the last-named .splinting, surgieal inter- 
vention, and physical treatment. Dr. Heald’s own work is concerned with the 
last named, and perhaps he would have been better ad^'ised to confine himself to 
his own specialty. His excursions into pathology and surgery are often open to 
criticism, his methods of splinting, as judged bj’' the illustrations, arc often crude, 
and the appliances illustrated inaccurate. For example, on p. 412 is an illustration 
of a “ walking calliper for convalc.scent treatment of a fractured tibia’’. The 
appliance is not a caliper but a knee-cage witb outside steel continued to the boot : 
it takes no bearing either on the head of the tibia or tuber ischii, and the side steel 
is on the wrong side if it is intended to act as a protection for non-union of the bone 
with a tendency to outward convexitjn In fact, everything is wrong— including the 
spelling. 

Dr. Heald quite rightly states that the diagnosis of an injury is only complete 
and efficient when it presents to the mind a true picture of the pathological condition 
of the injured part, but it is to be feared that this ideal is not carried out in the 
sections on special injuries. For example, he apparently still believes in the fable 
of the ruptured plantaris ; Schlatter’s disease is still to him a separation of the 
epiphysis of the tubercle of the tibia, and “progress must be watched by periodic 
X rays ” — presumably to see the epiphysis reunite. Again, the importance of getting 
an accurate history of the exact mechanism of the production of an injury is not 
followed up in detail. The mechanism of production of dislocations of the se!ui- 
lunar bone and of fracture of the scaphoid in the wrist are not mentioned, and the 
occurrence of the latter as a handing-off injury at football is omitted. No mention 
is made of the frequent occurrence of strain of the internal lateral ligament as a ski- 
ing injury, and there are other examples of the omission of sjiecial games injuries 
of this sort, such as basal fracture of the terminal phalanx of the finger in wicket- 
keeping. 

The book is well written and well illustrated. It gains interest bj' showing 
many well-known specialists in games in action photographs, and by illustrations 
of sports accidents. It will help the practitioner in the general diagnosis of injuries, 
but it is 'to be feared that the accounts of general mechanical and surgical treat- 
ment are not su’di as will commend it to the student or surgeon, and the methods 
erf physical treatment described are really those of the specialist. 


Gonococcal Infection in the Male. By A. L. AVoouhakst, M.D., Urologist and Director 
of Urological Clinics, Beth Israel Hospital, etc. Second edition, completely revised 
and eirlarged. Medium 8vo. Pp. 297, with 140 illustrations, including 7 coloured 
plates. 1930. London : Henry Kimpton. 25s. net. 

Tins monograph gives an excellent account of gonorrhoea and its complications in 
the male ; it is clearly printed, very readable, and the illu.strations are numerous, 
good, and help to elucidate the text. 

SVe note with interest the author’s personal conviction, set out in the preface 
to this edition, “ that gonorrhoea must be considered a constitutional disease which 
can be cured only by the inherent reparative forces of the individual, acting through 
the blood-stream ’’. This conviction is supported bj’’ a further statement of his that 
“ the usual course of acute gonorrhoea is from eight to twelve weeks ” : and this 
in spite of his many years’ experience as a urologist and of the almost innumerable 
methods of treatment that have been tried during the last thirty years. It really 
seems that the treatment of this disease has advanced little, if at all, since the days 
of Sir Henry Thompson. Indeed, the author seems to have abandoned the irriga- 
tion method of Janet and to have returned to the use of the sju'inge. 

He considers that vasotomy (Belfield’s operation) is the most valuable modern 
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advance i„ .he ...an.gcn.ent of gonoeccca. 

diapter^on sexual neuroses following gonorrhcea is intcreslmg ; the 
anneai to cSsSdei that they arc due to local lesions in the prostat.c urethra com- 
h?ned with a ‘neurasthenic soil’ ; he advocates local treatment by diathcrm\, etc., 

throi^h^a wethroscope^ congratulated on having brought this second edition of his 

book so fully up to date. 


BOOK NOTICES. 


\The EtUlorial Committee acknomlcdgc with thanks the receipt of the fuHorvmg 
volumes. A selection will he made from these for reviav, precedence bang 
given to new books and to those having the greatest intcrcsl for our readers.] 

Modern Proctology. By MAniox C. PnuiTT, M.D., F.R.C.S.E., F.A.C.S., Associate in 
Surgerjf, Emory University School of Sledicinc, etc. Super royal 8vo. Pp. 404, with 
23.3'’illustrations. 1931. London : Henry Kimpton. 3Gs. net. 

Minor Surgery. By Lioneu R. FiriEun, Late Surgical First Assistant and Registrar, 
London Hospital. Second edition, revised bv R. J. McNeili. Love, M.S, (Lond.), 
F.R.C.S., Surgeon, the Royal Nortliern Hospital, etc. Crown 8vo. Pp. 440 + viii, 
with 281 illustrations. 1931. London. H. K. Lewis & Co. Ltd. 12s. Cd. net. 

Emergency Surgery. By Hajulton Bailey, F.R.C.S., Surgeon, Royal Northern Hospital. 
Vol. II. Thorax, Spine, Head, Neck, Extremities, etc. Large 8vo. Pp. 415 + x\iii, 
with 430 illustrations, some in colour. 1931. Bristol: John IVright & Sons Ltd. 
25s. net. 

Bie Sclillemhaut des Verdauungskanals im Rontgenbild. By Hexki Ciiaoul and 
Albeiit Adam, with a Foreword by Feivdinand Sauerbiiuch. Imperial 8vo. Pp. 
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in the head, which was diffused over the vertex. Deep pressure elicited tender- 
ness when it was made over the parietal region near the right of the sagittal 
suture on a level with a line drawn vertically from the anterior portion of the 
external auditory meatus. The movements of the eyeballs and pupils were 
normal. The patient could read No. 3 of Jaeger’s tvpes at twelve inches 
with his left eye, and No. 5 with his right. Examination of the fundi showed 
the usual appearances of optic neuritis, more marked on the right, the retina 
of which had numerous minute ha;morrhages. The left side of the face was 
slightly immobile, and the tongue pointed a little to the left when it was pro- 
truded. There was complete paralysis of the left fingers, thumb, and hand. 
The movements of the elbow-joint were very limited and those of the shoulder 
impaired. There was no attempt at pi’onation or supination of the forearm. 
The muscles were neither rigid nor wasted. There was slight lameness on 
Avalking because the toes did not completely clear the ground. Tlie knee-jerk 
was greater on the left than on the right side. 

ObserA'^ation in hospital shoAA'ed that the patient often suffered from 
paroxysmal attacks of lancinating pain in his head, sometimes lasting for 
tAA'eh^e hours. These attacks of pain AA'ere so Adolent that the patient Avas 
occasionally delirious and kept the AA'hole Avard disturbed by his cries. He 
also suffered from severe A^omiting, AA'hich often lasted scA’^eral days. The 
paroxysmal tAvitchings took place many times a day, and consisted of arhyth- 
mical tremor Avhich began in the first, second, and third fingers of the left 
hand, spreading afterAvards to the thumb and Avrist as high as the elboAA\ This 
continued perhaps for a minute and then ceased, generally by the thumb 
being held or rubbed. Another form began in the left angle of the mouth 
and side of the face, Avith a feeling as if the tongue Avas being coirtracted. 
Sometimes, but not usually, the movements began in the face and arm, 
extended from one to the other, and from thence doAvn the side of the neck 
and body to the leg, so that the Avhole left side Avas coiwulsed Avithout any 
loss of consciousness. The diagnosis gh’^en AA^as “ an encephalic groAA'th prob- 
ably of limited size involving the cortex of the brain and situated at the 
middle part of the fissure of Rolando ”. 

The risks of an operation Avere fully explained to the patient and his 
friends, Avho readily consented to its being undertaken. The patient AA'as 
anaesthetized on Nov. 25, 1884, in the presence of Dr. Hughes Bennett, 
Dr. Hughlings Jackson, Dr. David Ferrier, and others. The operation AA'as 
performed by Mr. Rickman Godlee (1849-1925), AA'ho had been Assistant 
Surgeon at University College since 1877 and Avas also Senior Demonstrator 
of Anatomy in the medical school under Professor G. Viner Ellis. 

The head of the patient had been shaA'^ed in the Avard except the A'ery 
loAA'est part of the scalp quite beloAV the occiput, the Avhole Avas soaked Avith 
carbolic acid lotion (1-20), but no particular attention AA'as paid to some sore 
places left after the application of blisters to the upper part of the neck 
indeed, these sore places AA'ere not noticed until after the operation. The 
parts AA'ere again AA’ashed AA'ith 1-20 carbolic lotion after the patient had been 
placed upon the operating-table, and the upper part of the body aa'hs then 
surrounded by carbolized toAA'els, one being placed beneath the head. Instru- 
ments and hands AA'ere soaked in the same lotion, and the spray AA'as used 



SOME BYGONE OPERATIONS 


525 


throughout the operation. A 1-in. trephine was applied l| in. from the 
middle line and | in. behind a line drawn vertically from the meatus of the 
right ear over the point of maximum tenderness. The dura mater A^'as found 
normal in appearance. A crucial incision was made in it, and the brain sub- 
stance bulged through the cut, as was thought, abnormally. The surface 



RICKMAN J, GODLEE, AGED 25. 


appeared somewhat more yellow in colour than ^ . 

to be healthv. A second trenhinr* o, natural, but seemed otherwise 

of and overlapping the first and the a nrade slightly in front 

n clmel and U.nLr t fbZ 1 ^ ® "■'« "*!> 

incision in a,e 1;"^ “ 'W® spatula. The 

mater uas prolonged, exposing an increased surface of 
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brain, but without further revelations. Tlie trepliine was applied a third 
time so as to join the two former openings posteriorly, and when the edges 
were chipped off a triangular aperture with rounded angles was left, measur- 
ing 2 by If in. The incision in the dura was then prolonged, exposing a surface 
of brain nearly the size of the opening in the skull, which presented the same 
appearance as that already described. Occupying most of this space, and 
crossing it obliquely from above and behind, forwards and dovmwards, was 
a large convolution, along the posterior aspect of which ran a large blood- 
vessel. An incision was made into the centre of this convolution, and from 
-J- to in. below the surface a large transparent lobulated solid tumour was 
seen, thinly encapsulated but perfectly isolated from the surrounding brain 
substance. The surface and sides of the growth were easily separated by 
means of a narrow spatula of steel so tempered that it could be bent into any 
shape required. After the superficial portion of the tumour was isolated the 
finger, Avas, as far as possible, inserted behind the tumour and attempts were 
made to enucleate it, but in doing so the upper half broke across. A large 
Volkmann’s sharp spoon was then employed to scrape out the deeper parts 
of the groAvth, and this Avas continued until all the morbid material AA’as 
remoA'^ed. No artery of any size spouted, but there Avas a rapid and trouble- 
some oozing of blood, Avhich accumulated quickly as soon as the sponge AA-as 
remoA'^ed. 

The caAuty left Avas about li in. in depth and of a size into AA’hich a pigeon’s 
egg Avould fit. The hicmorrhage AA’as arrested by applying OA’er the cut surface 
a suitable electrode from an electro-cautery. The dura mater Avas then draAA’n 
together by a fcAV carbolized silk sutures, and a drainage tube of indiarubber 
Avas inserted into the AA’ound beneath the dura mater. The skin AA’as brought 
together accurately by sutures of silver AA’ire and silk. “ The carbolie spray 
Avas used during the entire operation and, both before and after, all the ordinary 
antiseptic precautions Avere taken ”. The operation lasted tAvo hours. Sub- 
sequent examination jAroA’ed the tumour to be a glioma about the size of a 
AA'alnut. 

The patient did Avell for the first three days, but Avhen the dressings Avere 
changed on the fourth daj'^ the Avound AA’as found to be saa’oUcii and the dis- 
charge had a decidedly putrefactiA’e smell. A cerebral hernia as large as 
half an orange had developed on the fifth day, and the patient died on 
Dec. 23 — tAventy-eight days after the operation, as the report states, “ not from 
any special failure of the nerA’ous system, but from the effects of a secondary 
surgical complication ”. 

The operation naturally excited great interest, not alone in professional 
circles. The Times published tAvo sensible leading articles on it AA’hich appeared 
on Dec. 16 and 27, 1884, the latter after a somcAvliat acrimonious and ill- 
informed correspondence on the part of the AntiAUA’isectionists. 

The portrait of Sir Rickman Godlee is made from a photograph kindly 
lent by Lady Godlee, Avho belieA’es that it AA’as taken about 1875 AA’hen he AA’as 
aged 25. 
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DIAPHRAGMATIC HERNIA. 

By J. basil HTOIE, 

ASSISTAST SUnCEOK. ST. BABTIIOLOMEW'S HOSMTAI,, I.OKDON. 

(Bebi’> a Ilunicrian Lecture delivered at the Uoyal College of Surgeons of England on 
^ "" January 21, 1931.) 

Defects in such an important structure as the diapliragm cannot fail to have 
attracted the attention of our honoured patron whose name is commemorated 
by the Hunterian Lectures. In tliose writings which have come down to us 
there is no mention of any observations on diaphragmatic hernia, but the 
scattered notes collected by Richard Owen, and the unwritten evidence on 
the galleries of the Hunterian Museum, shoAv clearly how he observed the 
condition of the diapliragm in the higher reptiles and in birds, and how he 
must have compared this with the completed membrane found in mammals. 
Hunter must have seen cases of traumatic diaphragmatic hernia during his 
service with the army in Belle Isle and in Portugal in 1761 and 1762, as pene- 
trating wounds of the diapliragm were commonly inflicted by the sword and 
bayonet. He was also probably familiar ivitli the work of Petit, and with 
the monograph of Morgagni on the subject published in 1769. 

The condition is sufficiently unusual to excite the attention of physi- 
cian, surgeon, anatomist, and radiologist alike, and in consequence a very 
large proportion of the cases encountered have been recorded. My reason 
for continuing along so well-trodden a path is a desire to present an anatomical 
and pathological picture of the dilEcrcnt varieties of the condition and their 
mode of production. 

Classification. — A very simple classification will suffice ; (1) Congenital. 
(2) Acquired : {«) non-traumatic, {b) traumatic. 

CONGENITAL DIAPHRAGMATIC HERNIA. 

This may be defined as a protrusion of some of the abdominal contents 
through a congenital defect in the diaphragm. In the majoritv of cases 
such a defect must be produced by a failure of union of the various parts of 
the diaphragmatic primordium, and the herniated structures ivill lie freely 
in the pleural ca^ ity uncovered by any hernial sac. In a smaller number 
of instances the membranous diaphragm may have been completed, but 
some temporary rise of intra-abdominal pressure in the embryo mav bring 
about a hernia covered by a hernial sac. This is only likely to occur before 
the muscular invasion of the diaphragm is complete. For a clearer explana- 
tion of this and of the possible defects and malformations of the diapliragm 
we must turn to its embryology. 

Embryology. In the earliest stages of development the coclomic cavitj' 
IS not divided in any way. At its anterior and cephalic extremity the heart 
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is gradually taking shape, supported on its inferior and dorsal surface by a 
mass of mesoderm known as the ‘septum transversum’. This at first 

stretches from side to side 



towards the cranial part of 
the ccclom, but later recedes 
to a more caudal level and lies 
obliquely. Running into the 
septum transversum on either 
side are the ducts of Cuvier, 
and as the septum takes up its 
oblique position these form well- 
marked ridges on the lateral 
walls of the coelom, known as 
the ‘pleuro-pericardial ridges’ 
(Fig. 3S5). Thejr ultimately 
become incorporated with the 
dorsal mcsocardium, assisting 
in the formation of its dorsal 


wall. 


Running down tlu-ough the 
septum transversum and the 


Fin. 386. — Recorstruction of ll-inm. embryo, show- 
ing tho position of tlio septum transversum nncl tlio 
pleuro-porioardinl and pleuro-poritonoal ridges. Tho 
arrow passes tiirough tlie plouro-poritoneal liiatus. LI, 
Liver; 1, Lung; Ph, Phrenic nerve : S, Stomacli ; W, 
Wolffian body. {After Keibel and Mall.) 


pleuro - pericardial ridges are 
the phrenic nerves, which at 
their point of entrance into the 
diaphragm mark the dorsal 
limit of the portion developed 


from the septum. 

In the mid-line dorsally and caudally the dorsal mesentery of the foregut 


connects the dorsal wall of the embryo, in 


the aortic region, with the septum trans- 
versum where this has the foregut resting 
on it (Fig. 386). The liver bud groAvs from 
this foregut directly into the septum, and 
subsequently the foregut draAvs aAvay from 
the septum, Avhere the latter lies on its 
caudal aspect. 

Dorso-laterally tAvo ridges on the lateral 
Avail mark out the space on this AA'all Avhich 
corresponds Avith the upper surface of the 
septum transversum as seen in the floor of 
the pleuro-peritoneal passage. The more 
cranially situated one is the pleuro-pericar- 
dial ridge already mentioned ; the caudal 
one shoAvs as a sort of hepatic suspensory 
band to the septum and becomes more 
marked as the liA'^er groAvs. This latter 
fold marks the edge of the structure Avhich 



Fig, 38G. — Diagrammatic cross* 
section sliowing tho position of tho 
pleuro-peritoneal passage. A, Duct 
of Ciuior; B, Foregut ; C, Pleuro- 
peritoneal passage ; D, Septum. 


becomes the pleuro-peritoneal membrane as the lAleural caAuty extends caudally. 
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Thus an open passage to the abdomen is bounded dorso-laterally by this 
caudal suspensory fold, and ventro-medially by the septum and its contmuiU 
lil the mesentery round the foregut. The hiatus is gradually narrotved as 
the nleuro-peritonral folds extend, assisted by the dorso-latcrnl c.xtension of 
the liver, and these folds can be seen in an 11-mm. embryo running into the 
septum transversum at the point of junction with the dorsal mesocardumi. 
An opening, however, remains for some time dorsp-laterally, and here the 
cephalic end of the suprarenal lies half in tlie pleural and half in the ]ieritoncal 
cavity. The opening is ultimately closed in the seventh or eighth week of 
intra-uterine life by arching of muscle cells over the ipiper end of the supra- 
renal and the descent of that body. The left hiatus is said to close later than 
the right. Brachet has argued that as the pleuro-peritoneal fold is anchored 
to the mesonephros the descent of the latter draws the fold down with it. 


Ventrally the membranous 
diaphragm is completed by an 
extension forwards from the 
septum transversum, due to a 
growth of the septum accom- 
panying the advance of the liver 
bud in the ventral mesentery 
towards the opening of the 
umbilical stalk. A separation 
occurs subsequentlj" between the 
anterior surface of the liver and 
the diaphragm. 

As earlj”- as the fifth week 
the elements of the membranous 
diaphragm are invaded by mus- 
cle cells presumably originating 
in the cervical region. These 
spread out from the centre of 



the diaphragm to the periphery, 
and the central tendon is formed 
as a result of the disappearance 
or degeneration of these muscle 


Fio. 387. — ^Diagra- ■ '' ‘ 

contributions to the 
Aorta ; B, ffisophagi 

membrano ; D, Septum transversum ; k. Dorsal 
mesenterj- ; F, Inferior vena cava. 


cells. The last portion to be invaded is the lumbo-costal triangle, marking 
the final point of closure of the hiatus. (Fig. 387.) 

Types of Congenital Diaphragmatic Hernia. — Hernitc which are undoubt- 
edly congenital in origin are found in the region of the lumbo-costal triangle, 
m the dome of the diaphragm, and in the oesophageal orifice. They may be 
classified as follows : (1) Hernia through the pleuro-peritoneal hiatus. (2) 
Hernia through the dome. (3) Hernia through the oesophageal orifice : (a) 
thoracic stomach, (h) para-oesophagcal hernia. 

Causation of Congenital Diaphragmatic Hernia.-— 

1. Herxi.^ through the Pleuro-peritoxeal Hiatus.— This is due to 
the failure of closure of the median and dorsal portion of the pleuro-peritoneal 
membrane. The passage remains open until the third month of intra- 
uterine hfe, that on the left side possibly closing later than the right. 
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The liiatus is situated postero-latcrally between the lumbar and costal 
fibres of the diaphragm, its position being indicated in the normal diaphragm 
by a crossing of the muscular fibres in front of the arcuate ligament, an area 

known as the ‘ lumbo- 
costal triangle’. Consider- 
able variation is found in 
the size of hiatal defects 
(2'hg.S'..3S8.38n). Some may 
])ass outwards to the thor- 
acic parietes, and some 
forwards into the region of 
the septum transversum. 
An exaggerated form is 
seen when the left half of 
the diaphragm is absent. 

In the majority of 
cases when a hiatal defect 
is present the greater part 
of the intestine lies in the 
]5leural cavity. The large 
intestine lies to the left of 
the small intestine in the 
position occupied before 
rotation of the gut has taken place. The stomach is sharply bent over to 
the left and drawn up into the thorax, and there is no hernial sac. The 
condition in its extreme form is incomjratible with extra-uterine life of 
more than a few weeks’ duration. 

Consideration of the position 
of the developing intestine shows 
that herniation must take place at 
the time of the return of the intes- 
tine from the umbilical stalk, which 
it has occupied until the end of 
the second month (T’jg. 390). Prior 
to this time there is no mobile 
portion of the intestine in the 
abdominal cavity, but a sudden 
return takes place owing to the fact 
that the liver edge recedes from the 
orifice of the umbilical stalk and 
there is a decrease of intra-abdo- 
minal pressure. This is the most 
likely time for herniation to occiir. 

It must be remembered that the plcuro-peritoncal passage is small at the 
time when the hernia occurs, and bears in a 20-mm. embryo about the same 
relation to the size of the rest of the abdominal wall as the orifice of a large 
inguinal hernia does in an adult. The presenee of a hernia in the opening 
will not only prevent closure taking place, but the herniated structures may 




Fig. 388. — A diaplirapm allowing from tlio tliorncio aspect 
tlio position of a liintnl defect. 
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so press upon the diaphragmatic primordium as to cause either displacement 


or pressure atrophy. 

A very important contributory fac- 
tor is delay in the development of the 
liver. It is almost certain that the 
growth of the right lobe of the liver 
brings about an earlier closure of the 
right hiatus. Up to the fifth or sixth 
week the lobes of the liver are fairly 
symmetrical, but after that period the 
right lobe grows more rapidly than the 
left, Avhich extends dorso-laterally into 
the pleuro-peritoneal fold. 

2. Herkia, through the Dome. — 
The explanation of the production of a 
hernia in this situation is r\ot nearly so 
obvious as in the type just described, 
and presents a much more complex 
problem. Had this condition not been 
discovered in foetuses at the time of 
birth it might be doubted \vhether a 
congenital hernia could occur in the dome 
of the diaphragm at all, but fortunately 
sufficient cases have been recorded to 
dispel this doubt. My own view' is that 
such a congenital hernia does occur, 
usually without a hernial sac, and that 



Fig. 300. — Diagram ol an ll-mm. em- 
bryo, showing tho extent of the ooelomio 
cavity (b)ue), the retro-pericardial situation 
of the stomach, and the intestine in tho 
umbilical stalk. 

it is due to rupture or destruction 
of a portion of the mem- 



Fio. 39!.— A diapiirogm showing from the thoracic 
a defect in tiie left dome. 


aspect 


branous diaphragm. 

A defect is more com- 
mon in the left dome than 
in the right, w'hich is readily 
accounted for by the protec- 
tive effect of the larger 
right lobe of the liver. The 
position of the defect is 
fairly constant, though there 
is considerable variation in 
its extent. It is placed 
between the left trefoil of 
the central tendon anteri- 
orly, and the muscular por- 
tion posteriorly and laterally 
{Pig. 391). The aperture 
is rounded or oval Avith 


versely, and there is usuallv no liernial sac Thl , '‘f " 

of the colon are invariably herniated, but' the spleerpirtTons ‘\rsmaS 
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intestine, and occasionally the greater part of the large intestine, may be 
intrathoracic. The position of the defect corresponds almost exactly with the 
level of the entrance of the phrenic nerves into the diaj-jhragm, and therefore 
with the point of junction of the anterior half developed from the septum 
and the postero-lateral portion developed from the pleuro-pcritoneal folds. 
One maj?^, however, study embryological reconstructions in vain for a possible 
stage in which the pleuro-peritoneal folds do not meet the septum, and in 
which mobile intestine is available for herniation, but one is forced to the 
eonclusion that normally no opening is present in this region. There are two 
possible explanations of the defect. The first is that there is delay or inter- 
ference with the growth of the pleuro-peritoneal folds, and that in consequence 
they fail to unite with the dorsal portion of the septum transversum. The 
second is that herniation occurs after the membranous diaphragm has formed, 
resulting in either a true (or sacculated) or a false (or non-sacculated) hernia. 

To consider the first of these in more detail, it is possible that the growth 
of the jDleuro-peritoneal folds might not progress as rapidly as it should in the 
region of the septum. In order to account for this it is necessary to realize 
what factors could influence the growth of the diaphragmatic primordium, 
especially in this region. Dissociation of growth of various tissues has been 
experimentally produced by the alteration of the nutrition of embryonal cells, 
and various teratological abnormalities such as monsters, hare-lip, spina bifida, 
etc., have been shown to be due to this cause. It is therefore possible that 
some temporary disturbance of nutrition might affect the relative rate of 
grovdh of the components of the diaphragmatic primordium. 

There is little doubt that the growth of the pleuro-peritoneal folds is 
dependent on the growth of the liver, to which organ they act as suspensory 
ligaments. Should delay in the growth of the liver occur, a defect might be 
produced anteriorly, but even this would be at a stage when the pleuro-peri- 
toneal passage was still open and equally prepared to receive herniated 
structures. In fact, if this were the case, there is no apparent reason why 
a double hernia, through the dome and through the passage simultaneously, 
should not occur. From consideration of the varieties of hernia through the 
pleuro-peritoneal passage, it is apparent that when there is markedly defective 
growth of the pleuro-peritoneal folds a very large opening remains, extending 
right into the dome or even more anteriorly. 

The approximate time at which herniation occurs through the pleuro- 
peritoneal passage has already been considered — namely, at the time of the 
return of the intestine from the umbilical stalk — and this must be the same 
in the case of hernia tlwough the dome. 

The second possibility, the occurrence of herniation after the membran- 
ous diaphragm has formed, is much more likely. At this time the pleural 
cavity is relatively unfilled by the developing lung bud, and a portion of 
membranous diaphragm lies unprotected, at any rate on the left side, oAving 
to the inequality in size of the liver lobes at this stage. 

In the acquired types of hernia the important factor is a momentary 
sudden rise of intra-abdominal pressure. If evidence could be produced of 
the occurrence of this in the embryo at the time when the diaphragm is largely 
membranous, the theory might be placed upon a more substantial basis. 
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What factors might produce an increase of intra-abdominal pressure m 
the embryo ? It has been suggested by Gruber that the development of the 
rectus abdominis, the pressure of the flexed lower limbs, flexion of the caude 
region, or even grOAvth of the liver, may cause it. None of these seems \er\ 
probable, nor do oligamnios and hydramnios, which are so frequently suggested 

as causes for anj’' congenital abnormality, , . i i i 

In a 20- to 30-mm. embryo — ^that is, up to the seventh week the abdo- 
minal cavity is small, and the intestines are lying in the umbilical stalk, the 
neck of rvhich is partially obstructed by the edge of the liver. When the 
embryo has reached about 40 mm. the intestine suddenly leaves the umbilical 
stalk and enters the abdominal cavity. This is due to two factors, first, 
an increase in the size of the abdomen accompanied bj' a relative diminution 
in the size of the liver, and, second, a disproportion between the rate of growth 
of the intestine and the umbilical stalk. A moment arriv^es when the intra- 
abdominal pressure is lower than the pressure in the umbilical stalk, so that 
the contents of the latter slip into the abdomen. At the moment of return 
the intra-abdominal pressure must be increased. Obviouslj’’ the time at which 
this takes place must v'ary, and it is in those cases in which the intestine 
returns earlier than usual, while the diapliragm is still membranous, that 
herniation may occur, a portion of the membrane giv'ing way and intestine 
passing into the pleural cavity uncovered by a hernial sac. In a hernia pro- 
duced in this way the subsequent development of the diaphragmatic muscula- 
ture would give a firm margin to the ring so that it would hav^e a rounded, 
punched-out appearance. 

Further support of this view may be found in cases recorded by Beckmaix, 
Duv'-al, and the present writer in which the hernia was associated with absence 
of rotation of the gut. The large intestine lay to the left and partly in front 
of the small intestine, in the position occupied before the normal axial rota- 
tion of the gut is completed. It is therefore probable that the intestine 
passed through the diaphragm at or soon after its return to the abdomen. 

A partially detached lobe of the lumr is a not infrequent content of 
hernial through the dome, several cases being recorded by Keith, and others 
by Monks, Oui, and Devulder. In such cases the penetration must hav'e 
been produced by the abnormal growth of such a lobe, and practically all 
hernise through the right dome are associated with abnormal development 
of the right lobe of the liver. 

It has been suggested that pressure during the third month of intra- 
uterine life maj’’ prev’'ent the inv’'asion of the membranous diaphragm bv^ 
muscle, and so allow a sacculated hernia to be formed, but it seems more 
probable that sacculated hernijc in the dome are acquired. 

3. Herxia through the (Esophageae Orifice — 

a. Thoracic Stomach.~T:he first two cases of this condition on record’ 
uere described by Bailey and by the present writer, and since then at least 
SIX others liave been published. Varying portions of the fundus and body 
JJITT a ^ peritoneal sac in the posterior mediastinum, and the 

whioh enlarged to accommodate tlie stomach 

1 asses through it, though some degree of constriction is usually present. 
T le greater and lesser omenta extend upwards along the curvatures' carrying 
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in their folds the coronary and epiploic vessels, which have a normal origin. 
The cardiac orifice is intrathoracic, and may be as high as tlic le^'cl of tlie root 
of the lung. 

The condition can hardly be considered as a hernia, but is due to the 
failure of the caudal migration of the stoinaeli to keej) jracc with tlic descent 
of the other organs. In a 4-5-mm. embryo the stomach lies in the lower 
cervical region, separated from the heart by the sejitum transversum. It 
gradually descends from this position, tliough in opposition to, rather than 
in company with, the septum transversum, as stages can Ijc seen in which it 
lies cranial to the dorsal margin of the septum. The cranial position of the 
stomach in relation to the septum transversum always leaves a record beliind 
it, for a portion of the lesser sac persists for a time in the posterior mediastinum 
as the infracardiac bursa of Broman. 

This caudal migratioir of the stomach is brouglit about by the growth 
of the oesophagus, and by the straightening out of the cranial flexure of the 
embryo. In the human embryo tire migration is almost complete before the 
final constitution of the diaphragm. When the tailward migration fails to 
take place, the stomach, instead of the oesophagus, is found in the position 
of the normal oesophageal opening in the diaphragm. 

The upper part of the coclomic eavit5f, formed by a splitting of the meso- 
derm in that region, surrounds the stomach, and provides in cases of thoracic 
stomach a peritoneal sac in the posterior mediastinum to accommodate it. 

b. Para-wsophageal Hernia . — This is a fairly common variety of hernia 
occurring through the oesophageal orifice. A protrusion of the upper part 



Fio. 392, — A diapbrngm showing n pnra-oesophngcal hernia. {Gruber.) 

of the lesser sac of the peritoneum (omental bursa) passes through the orifice 
to the right of the oesophagus, and exteirds upwards into the posterior medi- 
astinum. The sac varies in size from a small finger-like process to a dilated 
sac of considerable dimensions. The oesophagus is probably always of normal 
length, and the orifice is slightly enlarged. {Fig. 392.) 

In the absence of adequate cause such as trauma or inflammation, it is 
difficult to believe that a normal diaphragm with properly developed crura 
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could ever be the seat of a para-cesophagcal hernia, hscverthcless, the dis- 
covery of such hernia; in mature and elderly subjects has led to contio\ers\ 
about the possibility of their being acquired. I believe that such hernuc 
always start from a congenital defect in the diaphragm, the occupation of 
such a defect by hernial contents being an event which may occur by chance 


at almost any epoch in life. _ . , , . 

A defect in this region must arise in connection with the incorporation 

of the tissues of the dorsal mesentery with the dorsal and median or the crural 
portion of the diaphragm. This element in the constitution of the diaphragm 
is, of course, in being before any other of the diaphragmatic members, and is 
the seat of the formation of the lesser sac or omental bursa, which begins in 
all vertebrates as a slit-like space along the right margin of the mesentery. 
This slit extends cranially as far as the root of the lung. When the dia- 
phragm is completed by muscular invasion during the second and third 
months of intra-uterine life this cranial extension becomes isolated and 
usually disappears, though occasionally it may persist. 

If the muscular invasion of the diaphragm were incomplete here, then 
the cranial extension of the lesser sac could remain in connection with the 
peritoneal cavity of the abdomen, or conversely its persistence would retard 
and hinder the muscular invasion. If the stomach herniated into it, there 
would be formed a para-msophageal hernia passing into the posterior medi- 
astinum to the right of the oesophagus. The hernial sac would be formed 
by the remains of the cranial portion of the lesser sac. 

The expectations roused by such a view of the origin of para-ocsojihageal 
hernia are almost perfectly realized. The hernia; do occur on the right side 
of the oesophagus, and they are covered by a membrane whose margins are 
continuous with the lesser sac of the peritoneum, and such pre-formed sacs 
are found quite frequently in the dissection of foetuses. 

A survey of recorded cases convinces us that this interpretation is suffi- 
cient to account for the majority of para-oesophageal hernia;. In the cases 
of mature or elderly subjects, where most doubt as to their congenital origin 
would naturally arise, careful dissection has corroborated the congenital view 
of their origin. For in these cases evidence of a membranous sac is usually 
forthcoming, though, as is natural enough, it may not be always complete. 
Always the peritoneum covering the stomach, the usual content of this kind 
of hernia, comes away completely from the membranous sac. There is no 
fusion betAveen them. On the other hand, bands of muscle and fibrous tissue 
often pass from the oesophagus to the membranous lining, suggestive of a 
congenital relation between the two. 


ACQUIRED DIAPHRAGMATIC HERNIA. 

1. Non-traumatic. The causation of acquired diaphragmatic hernia has 
long been summed up in the single Avord ‘trauma’. It is obAuous that 
penetrating Avounds of the diaphragm, Avhethcr inflicted by the ends of frac- 
ured ribs or by implements of violence, will produce an opening throimh 
Avinch hennation could occur. There is, hoAvcA^er, a place in the pathologv 
of acquued diaphragmatic hernia for a non-traumatic group. 
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In the absence of any pre-formed congenital sac or congenital defect tlicre 
are two possible methods bj'’ which herniation may take place. These are. 
first, the gradual jirotrusion of a hernial sac through a relatively weak spot 
in the normally developed diaphragm, and, second, the production of an 
acquired defect owing to the rupture of some of the muscle fibres at their 
point of insertion into the central tendon. 

Intra-abdominal pressure plays a verj'^ important part in the actual pro- 
duction of herniation, by forcing the abdominal contents either into a pre- 
formed congenital sac, or, with a covering of jreritoneum, through a defect 
in the parietes. During violent muscular effort the intra-abdominal pres- 
sure may rise to 100 or 150 mm. of Hg, due partly to the descent of the dia- 
phragm but mainly to the contraction of the anterior and lateral muscles of 
the abdominal wall, especially the transversalis abdominis. When the intra- 
abdominal pressure is raised the diaphragm is in close relation to the struc- 
tures passing through it, which greatlj'’ reduces the possibility of herniation 
through one of the normal diaphragmatic apertures. In spite of this fact a 
few extremely rare forms of diaphragmatic heriiia are j^robably due entirely 
to the direct action of intra-abdominal pressure. These are liernirc through 
the foramen of Morgagni, or para-oesophageal herniai, anterior or to the left 
of the oesophagus. 

On the other hand, a number of diaphragmatic herniaj occurring in the 
dome of the diaphragm are not recognized, nor do they iwoduce symptoms 
until the fourth or fifth decades. It is conceivable that such a hernia, if 
small and covered by a sac, might be present from birth and not produce 
symptoms, though radiologists have found numerous cases aceounting for 
indefinite abdominal symptoms that had defied diagnosis by other means. 
Such cases must be excluded from the congenital group, and as there is no 
structure passing through the diaphragm in this situation they can only be 
due to some jrathological process. 

A muscle may be ruptured by the force of a sudden strain during con- 
traction, although the rupture need not depend on direct injury to the 
muscle. Rupture almost invariably occurs at the point of junction of muscle 
fibres with aponeurosis, or within an inch of that point. The complete 
rujjture of such a muscle as the rectus femoris is a well-known example, 
but those who are called upon to remedy comparatively trivial but yet 
disabling injuries in athletes are familiar with the fact that the tearing 
of a few muscle fibres is a commonplace occurrence, especially in those 
who are ‘ out of training ’ or attempt A'iolent exertion rvithout any form 
of preparation. 

It is impossible to produce direct evidence that the muscular fibres of the 
diaphragm are torn from the central tendon 'when the intra-abdominal pressure 
is suddenly raised. A little consideration, however, will show that the arrange- 
ment of the diaphragm makes such an occurrence possible. The muscle 
fibres of the diaphragm are spread out in a thin sheet, running an average 
length of 12 cm. from their origin to their insertion. They, are adapted to 
jrerforming some 20 to 40 contractions per minute against an average intra- 
abdominal pressure of 60 mm. of Hg. In the porpoise -the tendon is greatly, 
reduced in size, and the muscle is both increased in length and thickened 
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owiiiff to the rapidity of the mspiratory movements required when the 
SL tS The muscle is not only relatively but actually tluekcr 

m tlw moment of forced inspiration the muscular fibres of the 

diaphragm have contracted to their fullest extent. It has been shown by 
Halls Dally, using the orthodiagram, that the distance between the cential 
tendon and the point of origin in the lateral plane is 15-6 cm. m full expira- 
tion and 13-2 cm. in full inspiration, a contraction of 2 -I cm. \Miilc this 
takes place the domes of the diaphragm descend, the right 34 cm. and the 

left 3-2 cm. • i 

The maximum intra-abdominal pressure that can be produced by violent 

muscular effort is about 150 mm. of Hg. Such pressure may be regarded 
as a fluid force pressing equally against the parietes and at right angles to 
them (Fig. 393). In the case of the 
diaphragm the muscle fibres are in the 
main supported by the thoracic frame- 
work in the region of the phrenico- 
costal recess, but the region of the 
dome is unsupported, and in the case 
of the left side entirely unprotected. 

It will be at once seen that the weakest 
point is situated at the iunction of the 
central tendon and the muscle, and this 
area of junction is exactly where rupture 
occurs in other muscles. Hence, sup- 
posing that in the fourth or fifth decade 
of life, a diaphragm which had been 
weakened by not being called upon to 
contract to its fullest extent, and wdiich 
perhaps was also weakened by some 
degree of fatty infiltration, was suddenly 
called upon to withstand a pressure of 
150 mm. of Hg, it is quite possible that 
some of the fibres might rupture and become detached from the central 
tendon. Such a rupture would not affect either the peritoneal or the 
pleural covering, but the muscle fibres would retract for about 2-5 to 
3 cm., leaving an oval defect with its long axis in the line of the muscle 
fibres. The retracted ends would curl up and become covered with blood- 
clot, so that the edge would ultimately become smooth, rounded, and firm. 
Once such a defect had been produced in the musculature, it Avould only 
be a matter of time for the protrusion into the pleural cavity of a sac 
lined by peritoneum and covered by pleura, into which any of' the mobile 
contents of the upper abdomen might pass. 

As has already been indicated, .a congenital hernia through the dome 
IS niore likely to be without a. hernial sac, while if this theorv is accepted it 
will be seen that an acquired hernia in the same situation will be sacculated. 

Lvextkatiox. This is an elevation or generalized bulging of one dome, 
but It- cannot properly be classed as a, hernia. It occurs as a result of 
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THE TREATMENT OF DUPHYTREN’S CONTRACTURE. 

A. REVIEW OF 31 CASES, WITH AN ASSESSMENT 
OF THE COMPARATIVE VALUE OF DIFFERENT 
METHODS OF TREATMENT, 

Bv A. A. DAVIS. 

STTBGICAL HEOISTHAT., MAXCHESTEn. EOVAt, 

The present paper embodies the results of an inquirj’- undertaken by the 
writer when Surgical Registrar at the Manchester Royal Infirmary. Although 
the number of cases may appear somc^Yhat small, it represents the largest 
series of end-results recorded in the literature of this condition. 

In spite of the fairly common occurrence of the lesion, the patients come 
but seldom to operation, no doubt on account of the fact that few find the 
disease sufficiently inconvenient to necessitate surgical relief. A further 
explanation probably lies in the reluctance of many practitioners to advise 
a treatment Avhich experience has shown them to be uncertain — ^to say the 
least — in its promise of a permanent cure. That such a view is not unjustified 
must be admitted, but it has had the unfortunate effect of delaying operative 
procedure until contraction is extreme, making impossible complete eradica- 
tion of diseased tissue, and permitting the secondary changes in skin and 
Joints which are the so frequent cause of recurrence. 

Each of the 31 cases has been personally seen and examined, and it is 
suggested that the results so obtained may help somewhat in the forma- 
tion of a rather more reliable index of prognosis than has hitherto been 
obtainable. 

ETIOLOGY. 

The cause of the contracture continues to remain obscure in spite of the 
multiplicity of theories which have been advanced since Dupuj'tren^ first 
ascribed it to chronic irritation. Loewy®’ ^ considers it the result of an “ here- 
ditary tendency to fibrous hjqDcrplasia ” and records its appearance in four 
successive generations of one family, while Robert Jones^ would combine 
“ chronic palmar irritation rvith an individual predisposition ”. Wainwright^ 
suggests an “endocrine deficiency”, Schubert^ a “neuropathic influence 
secondary to ulnar nerve fibrosis ”, Ely’ an inflammatory fibrosis the result 
of diseased tonsils, and Byford® a similar reaction due to the presence of 
dental sepsis. Adams® favours a “constitutional cause”, while Tesche- 
maehers^® list of 213 cases included 33 with associated diabetes mcllitus. 
Lead possomng is ascribed as a cause by Michaux, Lamache, and Picard“ ; 
IvTogms^® considers it a developmental disease due to disorders of growth 
m the superficial palmar muscles; Tubhyi® “a fibtositis, or a local 
expression of some other change in bodily metabolism A single definite 
VOL. X1X.-~N0. 76. q- 
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interphalangeal joints ; and good results arc claimed following cx'cision of 
the involved tissue. 

The uniformly good results following multiple subcutaneous faseiotomy 
will be referred to later. 

In considering the question of treatment in general, a review of the litera- 
ture reveals an almost bewildering variety of different methods. Some attcmjit 
will be made to correlate their results, in an endeavour to estimate their 
relative values, but perhaps the more obsolete may be eliminated as a pre- 
liminary. Massage, manipulation, extension, hot-water baths, passive hyper- 
asmia, ionic medication, and counter-irritation have been tried for generations 
without effect, although occasional successes have been claimed following 
their employment. A case recently reported by Trumper^® appears to have 
been much relieved by counter-irritation with iodine. He produced a bullous 
dermatitis by the inunction of the unguentum iodi dcncgrescens dnilj' for ten 
days in a case of palmar fascial contracture following an injiirj', with resulting 
apparent cure. The pcrmanei\c3r of the effect would seem open to consider- 
able doubt, and the fact that the original condition was not a true Dupindren's 
contracture somewhat minimizes the value of the observation. It would, in 
addition, appear doubtful whether heroic measures of this tyjic applied to the 
susceptible skin of the palm are justified bj'- the results published to date. 

A similar remark would applj’- to those methods which depend upon the 
introduction of some foreign body, such as fibrolysin. into the subcutaneous 
palmar tissues ; yet Stahnke^® claims good results in 12 cases following the 
injection of sterilized human fat, and it must be admitted that a certain amount 
of difficulty is encountered in interpreting this result. The thickening remains, 
but the presence of the fat “ appears to mobilize the fingers ”. Acting on the 
assumption that the disease is a manifestation of an endocrine disorder Leopold- 
Levi^'' and Wainwright® have used thyroid extract internally, with some 
degree of success. The former treated 7 cases with 10 egrm. of thyroideum 
siccum daily, using up to 150 doses in one ease. He states 5 of the patients 
were “ somewhat improved ”. Wainwright, on the other hand, claims “ excel- 
lent ” results in 4 eases treated over a period of j'ears with i gr. of the extract 
daily. This incompatibilitj? remains uirexplaincd, but it is questionable 
whether the advisability of the prolonged administration of even small doses 
of the gland in the absence of definite signs of thju'oid deficiencj'^ is sustained. 

But apart from treatment by radium, which will be considered later, 
operation of some tjqre remains the method of choice, though Keen’s^® direc- 
tion that “ the rational measure is the excision of the contracted fascia ” is 
open to question. Dupuytren^ himself used to make one or more transverse 
incisions, stretch the fingers straight, and allow the wound to heal by granula- 
tion, and the modern faseiotomy is the same method scientifically applied. 
3Iulti2>le subcutaneous faseiotomy was described by Adams® in 1890, and it 
remains to-day an operation of considerable value, perhaps of greatest value, 
in many oases of Dupujdren’s contracture. Adams used a sjiecial knife, but 
any kind of fine sharp tenotomy knife is suitable. The instrument is inserted 
between the skin and tense band, and the latter carefully divided. From 
five to fifteen incisions may be needed, according to the severity of the cases. 
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Continuous splinting for a u'cck is adopted, follou-cd by massage and mampu- 
Sn .vith night splint only for a further month. It is an exccodmgly snnple 
operation, requires local anesthesia only for its performance, necessitates no 
in-patient treatment, leaves no residue of anesthesia or scar neurosis, can be 
repeated at intervals if necessary, and gives excellent immediate results. As 
against these advantages, it is purely a palliative expedient, and, in addition, 
unless the knife is used extremely carefully, might result in injury to tendon- 
sheath, vessels, or nerves. Its efficacy is ivell illustrated in the above series, 
in which 6 hands remained free from recurrence from one to five years after 
operation, while 1 showed partial and 1 comiilete return at intervals of two 
and four years respectively. 

The unsatisfactory sequeltc and tendency to recurrence folloiving the 
operation of fascial excision and suture has led to many modifications in pro- 
cedure. Variations in the type of incision are numerous. Hutcliinson’^'^ 
deprecates the use of the v and Y incisions, on account of the excessive 
scarring of the palm ivhich remains. He advocates the usual longitudinal 
incision. Russ^® employs incisions 1 cm. in length along the fingers over the 
affected joints, and through them excises the underlying fibrous bands, divid- 
ing their lateral expansions after identifying them with the knife point. The 
palmar bands and nodules are excised through similar small incisions placed 
appropriately. Gill™- insists on “ the value of incisions along the natural 
creases of the hand and fingers in order to secure healing of the wound "without 
danger of subsequent keloid growth, contracture, and adhesion of the scar to 
underlying structures.” He finds it possible to remove all the palmar fascia 
involved through a transverse incision along the distal palmar crease, and its 
extensions through transverse incisions along the crease at the base of the 
fingers. Where skin-grafting is contemplated the Y is the incision of choice ; 
Avhen immediate skin union is intended it appears uncertain that small multiple 
incisions Avill allow of complete fascial excision. In these cases the choice 
Avould appear to lie betAveen the original longitudinal and Gill’s transverse 
incisions, though one suspects that the section of so many superficial vessels 
during the latter procedure must seriously impair the nutrition of skin already 
destined to be separated from its deeper vascular supply. It is probable that 
the older method still remains to be preferred. 

In those cases AA'here excision of affected skin has made it impossible to 
draAv the edge together Avithout tension, some type of skin-graft is required. 
Kilner22 employs Thiersch grafts ; KanaAml,®®- Davis,®® and Koch®« prefer a 
free full-thickness skin-graft ; AA'hile the pedicle graft has been occasionallv 
used. The free Avhole-skin graft Avould appear to be the most useful. It is, 
paradoxically enough, more certain than the pedicle graft, which has a tend- 
ency to slough when applied to this situation (Kanavel®®), and dispenses with 
the prolonged fixation and additional operation consequent on the latter 
procedure. Although not so cosmetically desirable as Thiersch grafting it 
IS the method of choice in Avorking men, in AA-hom tlie thinner grafts are too 
deheate to Avithstand the heavy Avear and tear to Avhich they are subjected. 
In the case of Avomen. and m men of the professional and leisured classes, the 
reverse opinion aa-ouW apply more correctly. Where the little finger is hope- 
lessly contracted, and the palmar skin much involved, Chitty, of . Bristol, 
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‘fillets’ this digit, using the residue for skin-grafting tlie excised integument. 
A similar procedure is adopted by Wriglcy, of iManehestcr. 

The question of sucutaneous tissue transplantation to replace the excised 
fascia has been much debated. Peiser"’ reports success following the sub- 
cutaneous insertion of a free fat-graft in Dupnytren’s contracture, and Spitzy-® 
has used similar grafts in other conditions of the palm with good results. 
Gill, acting upon similar experience which “ has proved to him the great 
value of the free fat transplant in jircvcnting adhesions after excision of sear 
tissue and after extensive dissections discusses a case of Dupuytren's dis- 
ease treated in this way, with a])parcntly good result. Put it should be noted 
that the wound rapidly broke down at one end, and discharged scrum and 
liquid fat for weeks. A similar sequel occurred in a case rejiorted by Kanavel 
and others.-^ Abbott*® replaced the excised fascia by a sheet of fascia lata, 
cut to size (allowing for shrinkage) and anchored with a few fine catgut stitches 
round its edge. He reports one case showing an excellent result two years 
after operation, 

A consideration of methods involving subcutaneous fat or fascial implanta- 
tion cannot but give rise to a certain amount of doubt concerning their field 
of usefulness in the conditions under notice. .Such procedures are only 
possible in those eases where the skin edges can easily be drawn together — 
that is, in cases which would almost certainly be cured without their employ- 
ment. The risk of sepsis consequent on the introduction of a badly vascular- 
ized foreign body is illustrated in the two cases quoted above. In addition, 
an extremely long convalescence is required, and in the case of fascial implanta- 
tion a degree of skin undercutting necessitated which must severely jeopardize 
the vascularity of the integument. It remains to be seen, however, whether 
these purely theoretical objections are justified. 

Two further operative modifications require notice. Hulehinson,^'* believ- 
ing recurrences to be the result of residual secondary changes, advocates the 
excision of the head of the proximal phalanx and shortening of the extensor 
tendon through a small dorsal incision. He obtained excellent results following 
this procedure. Tubby,^® following fascial excision in the usual way, rubs 
fibrolj^sin into the wound in addition to injecting it in the surrounding tissue. 
He considers that this measure prevents the }Dainful wire-like scar which 
occasionally results, and claims a cure-rate of 90 per cent in his cases. It is 
doubtful, however, whether these results are post hoc or propter hoc. 

An excellent commentary on the various operative procedures discussed 
above is provided bj'^ a consideration of the results in 29 cases of Dupuytren’s 
contracture reported by Kanavel, Koch, and Mason.** In the majority of 
the cases fascial excision with skin suture was practised, while others (too 
few to be of statistical value) were treated additionally by full-thickness 
grafts, free fatty grafts, pedicle grafts, or by Hutchinson’s operation. Fascial 
excision was performed extremely carefully, stress being laid on “ the import- 
ance of excision not only of the contracted fascia, but of all its attachments to 
the skin, the interfascial septa, the interosseous fascia, the metacarpal bone 
and the phalanges.” “ We believe ”, they state, “ that the essential factors 
in the treatment are as complete an excision of the palmar fascia as can be 
accomplished through the operative incision most suitable for the case in 
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question, the excision of hopelessly affected skin, and primary closure of the 
wound without undue tension. In some cases tins may mvolve the use of a 
free full-thickness graft of skin to replace the excised covering tissue. 01 
the 29 cases. 20 (roughly tO per cent) Avere considered good • results. In 
5 (17 per cent) the results were » fair ”, Avhile in 2 cases (7 per cent) they were 
“ dehnitely unsatisfactory ”. Guarantee of cure, it will be observed, remains 
far from Artain, even following major operative procedures. 

Radium and X-ray Treatment.— Radium has been used sporadically for 
the relief of of Dupuytreivs contracture, with very varying results. Apert^® 
records a case in which some relaxation of the fingers followed exposure, allow- 
ing the patient free use of the hand although the palmar thickening remained. 
Specklin and Stoeber^^ obtained better results in a case in ivhich both plantar 
and palmar fasciie were contracted, with symptoms of peripheral neuritis. 
Of 5 cases reported from Stockholm in 1929, 3 abandoned treatment, 1 was 
not improved at all, and the fifth was somewhat better. In a case seen by the 
Avriter recently, the only result of the application of a radium plaque is an 
intractable and extremely painful burn, the contracture being unaffected. 

It would appear from these few reported cases that radium as a thera- 
peutic agent in this connection is of extremely doubtful value, and might on 
occasion be worse than useless. But theoretical considerations incline one to 
the vieiv that further experiment might reverse this judgement. The rajiid 
softening of the ordinary keloid scar following surface application is well 
known, and it is suggested that experimental dosage might exercise a similar 
effect upon the subcutaneous fibrosis of Dupuytren’s contracture. “ The 
amount of radium used in softening keloids is not unlike the ‘carcinoma dose’, 
and it would seem that as malignant tissue is more radio-sensitive than normal, 
and requires about the same dosage for cure as keloid does for absorption, 
that the action in the latter case is in the nature of a stimulative pbago- 
cj^osis.” However, it must be admitted that radium must remain little 
more than a factor of promise until further experiment proi'es its value. 

X-ray treatment has occasionally been adimcated, but Wigoder®® found 
fibrous tipue experimentally to be radio-resistant to X rays,, and, in the testis, 
OSes which caused all the sperm line to disappear had no similar effect on the 
supporting cells, which are more or fess like fibrous cells. In fact, they over- 
account of the extra space provided for their e.xpansion. 
le 1 rosis consequent upon the treatment of exophthalmic goitre by X rays 
IS a so u^ell known. It is conceivable that the emplojunent of X rays in the 
rea oicnt of the contracture might have an effect the reverse of improvement, 
anc leir use should be recommended with considerable caution. 


CONCLUSIONS. 

1. The etiology of Dupuytren’s contracture remains obscure. 

treatment, including fibrolysin and radium 

I'l Avith the proA'iso that further experience mav 

conceivably make radium a safe and effective cure. 

Tt i^' t\q)e remains the method of choice in treatment, 

suggested that as the results from even the most major operative 
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procedures are far from satisfactory, the minor ojieration of multiple sub- 
cutaneous fascial division should be adopted, and repeated if necessary, in 
the average patient of the hospital class. In patients of the more leisured 
class, wide fascial excision with rcjdaceincnt of involved skin by a free 
full-thickness skin-graft is probably most advisable, combined, if necessary, 
with Hutchinson’s operation. Where the best cosmetic result is desirable, 
e.g., in non-labouring women and in men of the professional classes, Thiersch 
grafts may be substituted for the thicker full-thickness one. Implants of 
fat or fascia are theoretically undesirable, and have not been uniformly 
successful m application. 

I am indebted to the Honoraiy Surgeons and Assistant Surgeons of the 
Manchester Royal Infirmary, and also to Mr. Harry Platt, of the Aneoats 
Hospital, for permission to investigate their cases. I have particularly to 
thank Professor E. D. Telford for much practical help and advice. 
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URETEROCELE: 

SOME OBSERVATIONS BASED ON THE INVESTIGATION AND 
TREATMENT OF FOUR CASES. 

By .1. C. AINSWORTH-DAVIS, 

UROLOGICAL SURGEON, ROYAL WATIIULOO lU)‘?riTAT.. LONDON'. 

A URETEROCELE is R cystic swclliiig of the intramural part of a ureter clue 
to prolapse of one or more of its eoats, projecting into the bladder and 
invariably associated with a pin-hole ureteric orifice. This abnormal con- 
traction of the aperture, Avhich may be congenital or acquired, leads to the 
formation of a ureterocele in the following way. 

In a normal subject the pelvis of the kidney becomes gradually distended 
with urine until its tension is sufficient to bring about a peristaltic wave of 
the musculature of the upper urinary tract, thus squeezing the liquid down 
the ureter to its lower part, whence it passes into the bladder by a character- 
istic gush through the ureteric orifice. As seen through the cystoscopc this 
gush is observed to last for about two seconds, and to be accompanied by 
slight dilatation of the intramural part of the ureter, showing that the opening 
offers some resistance to the passage of urine through it. In cases of pin- 
hole orifice this resistance is greatly increased, the duration of the outflow 
much prolonged, and the swelling of the intramural part of the ureter 
markedly accentuated. Such partial obstruction brings about a detachment 
and stretching of the mucous membrane at the vesico-urctcral junction, 
culminating in the formation of a ureterocele. 

The condition is said to be bilateral in about 10 per cent of cases, ^ and 
to be more common in the female sex. Of the four cases described in this 
paper, one was bilateral, and three of the patients were womeii. 

Varieties of Ureterocele and Cystoscopic Appearances. — Ureteroceles are 
divided into two varieties Avhich may be called, respectively, mucous and 
muscular. 

1. Mucous Type . — In this type the cj'st wall is composed of a double 
fold of mucous membrane only, the outer being vesical and the inner ureteral 
in origin, both transitional in tjqje. This variety, which is the more connnon 
(three cases), appears translucent when seen through the cj^stoscopc, with 
clearly defined blood-vessels radiating over its surface. 

2. Muscular Type . — In this type the inner and outer walls consist of 
mucous membrane as before, but interposed between these is a varying 
amount of muscular tissue derived from the wall of the ureter (one case). 
The cyst is opaque, while the blood-vessels are fewer in number and less 
clearlj’^ defined. 

If in either kind of ureterocele the ureteric orifice is watched, the ej'st 
will be seen to swell up suddenly, owing to distension of its lumen by a 
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presence to be suspected. Renal aching, hicmaturia. and frequency, call for 
a complete urological investigation, and this will, of course, make the dia- 
gnosis clear. 

Ureteric catheterization is impossible owing to the smallness of the 
ureteric orifice, and should be replaced by the intravenous injection of 
abrodie. This will indicate the presence of hydronephrosis and any compli- 
cations such as stone. 

Treatment. — This ma}' be of two kinds, sujn’apiibie or pcr-urcthral. 

1. SupuAPUBic Tueatjtent consists of opening the bladder as for the first 
stage of a prostatectomy, and ranges from tim simple slitting of the cyst to 
complete resection with or without cirevdar suture of the two mucous layers." 
It was not employed in any of the cases. In the presence of gross compli- 
cations, such as large hydronephrosis, hydro-ureter, or extensive inflamma- 
tory changes, nephrectomy or nephro-urctcreetomy may be indicated. 

2. Per-urethkal TREAT:^rE^•T consists of the application of instruments 
or diathermic electrodes to the ureterocele through a eystoseojre. The instru- 
ments wdrich have been employed arc numerous, and include graduated sizes 
of ureteric bougies, cystoscopic scissors, Young’s eystoscopic rongeur, etc. 
The diathermic electrodes are of two kinds : (a) insulated snare, and (Z;) simple 
cystoscopic fulguration electrodes. 

a. The Insnlotcd Snare as devised by Foley® consists of a length of fine 
wire passed double through a segment of a F.5 ureteric catheter with the 
loop projecting at one end. The catheter is threaded through a length of 
F.IO rubber catheter to provide the necessary insulation. A light mineral 
oil is used to distend the bladder to prevent dissemination of energy of the 
cutting diathermic current which is used. The ureterocele can, by this 
electrode, be amputated and subsequently removed Avith cystoscopic forceps. 

b. The Sinifle Cystoscopic Electrode? — This Avas used in all four cases as 
folloAvs : — 

Preliminary treatment. — The patient is placed on hexamine before meals, 
and an acid mixture after, for a period of three days, in order to minimize 
the possibility of post-instrumental infection. 

Anccsthesia.— -In females no ana;sthetic is required. In the one male case 
local injection of the urethra Avith a mixture of i- per cent cocaine h.vdro- 
chloride and \ per cent sodium bicarbonate in four successiA^e doses of 2 
drachms each gave perfect anaesthesia. 

Technique.— -The patient is placed in the lithotomy position on a cysto- 
scopic couch, and the parts, after being cleansed, are isolated by a lithotomy 
toAvel. The eystoscope is introduced and the bladder Avashed out and dis- 
tended Avith not more than 8 oz. of oxycyanide of mercury 1--6000. The 
indifferent electrode consists of a leaden belt round the Avaist or leg, and the 
acth^e electrode is introduced through the eystoscope. The ureterocele is 
brought into the field of vision, the opening located, the electrode applied 
as far as possible from it, and coagulation begun. An attempt should be 
made to destroy the cyst Avail completely so that urine may hav’-e a free exit 
into the bladder. This is by no means ahvaj'-s possible, for the cyst soon 
tends to collapse from reflex inhibition of renal excretion, thus making the 
application of the electrode a matter of great difficulty. In no case should 
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coagulation extend to the papilla on which the orifice is situatech as occlus o 
will certainly take place, and in the event of failure in rupturing the st 
complete blockage of the ureter of the affected side occurs (one ease) Should 
rupture of the cyst wall be impossible by diathermy and the papilla become 
included in the coagulation, a pair of scissors should be passed through an 
operating cystoscope and a small area of coagulated tissue excised. At tiic 
completion of treatment the bladder is washed out and the cystoscope 

withdrawn. , . 

After-treatment. — The patient is placed on alkalis and Contrexeville water 

for three days, after which hexamine and acids are again given. 

Results of treatment and cijstoscopic appearances.— -During the first seven 
to fourteen days after the treatment the cyst wall gradually sloughs away, 
leaving a much enlarged ureteric opening. Cystoscopy at a week shows 
much of this slough still adherent at a fortnight it is almost entireb 
separated. At both stages there is some degree of reactionary inflammation, 
or it may be some bullous oedema surrounding the orifice. At the end of 
six weeks the latter appears almost normal except for a slight permanent 
enlargement. 

The character of the efflux will, of course, be noticed to have undergone 
a marked alteration. Instead of a small prolonged stream issuing from the 
orifice, there is a strong gush of short duration, with practically no distension 
of the intramural part of the ureter. 

All symptoms preAdously complained of by the patient, especially the 
dull aching in the renal angle, the colicky pains along the line of the ureter, 
and the htematuria will have cleared up. 


CASE REPORTS. 

Case 1. — Female, age 42. Left renal aching for some years. Two bouts of 
hsematuria and some frequency. Cystoscopic examination showed a left-sided 
ureterocele of mucous type. No urinary infection. X-ray negative to stone. Cyst 
wall destroyed by diathermy and ruptured at the time ; ureteric orifice with its 
papilla untouched. No symptoms after treatment. Cystoscopic examination one 
montli later showed no sign of cyst. Cure. 

Case 2. — Female, age 58.'‘ Attacks of dull aching pain in one or both loins for 
years. Some frequenej’’ and a feeling that the bladder was not empty after micturi- 
tion. Six bouts of liacmaturia, each of short duration. Cystoscopic examination 
showed bilateral ureteroceles of mucous types. X-ray negative to stone. Urine 
free from infection. Cyst walls coagulated by diathermy. Right cj^st perforated, 
but not left. Six hours after treatment great pain in the left loin, discomfort in 
the right. Twenty-four hours after treatment vomiting, pain, and tenderness in 
both loins ; 3 oz. only of urine passed. Forty-eight hours after treatment pain 
worse; G oz. of urine passed altogether. Cystoscopic examination showed right 
ureterocele collapsed, left much distended and immobile, its orifice appearin" to be 
b oeked by reactionary swelling from the diathermy. Left kidney therefore°totallv 
obstructed and reflex anuria present on the right side. Knife passed through an 
operating cystoscope and plunged into left ureterocele. Gush of urine was followed 
bj collapse of the cyst. During the next twenty-four hours 140 oz. of urine passed, 

Vn i muT; course of three hours the acute pain changed 

a lasting for three days. Cystoscopy at a fortnight revealed traces of 
coagulated tissue surrounding the much enlarged orifices. The ellluxes were of 
good volume, short duration, and unstained. Cure. 
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Case 3. — Male, age 26. Left renal aching for six years. No hnjmaturia ; no 
frequeney. Periods of depression and lassitude. Cystoscopic examination under 
cocaine anresthesia .showed a left-sided ureterocele of muscular type ; two orifices, 
no papillae (Figs. 394, 395). Right ureteric orifice normal (Fig. 390). Urine normal. 



T'lO. 394 , — Cose 3. Loft-sidod uretcrocolo : Flo. 39").— Cose .3. I.cft-sidcd uroterocclc : 

distended. collapsed. 

X-ray negative. Cyst wall destroyed by diathermy. One orifice deliberately 
included in the coagulation, and drawings were made, as this shows how 
diathermy should not be applied where only one orifice is present (Figs. 398-400). 
Cj'st not perforated. No symptoms after treatment because of second orifice, 



Fig. 390. — Case 3. Xormal right ureteric 
orifice. 



Fig. 397.~Cose 3. Diagram showing 
double ureteric orifice. Occlusion of one 
orifice by diathermy consequently eBU..eci 
no obstruction. 


Cystoscopy fourteen 
surrounding bullous 
not obtained owing 


and, consequently, no obstruction to the ureter (Fig. 397). 
days later (Fig. 401) showed an excellent orifice ; some 
cedema. Cyst wall and some slough present. Final drawing 
to patient's departure abroad. Cure. 
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Fio. 398. — Case 3. Destruction of cyst wall 
by diatliermy. 





Fio. 400. — Case 3. Destruction of cyst wall 
by diathermy. 



Fig. 399 . — Case 3. Dostriiction of cyst wall 
by diathermy. 



Fig. 401. — Case 3. Apjiearance fourteen days 
after operation. 


Case 4. — Female, age 43. Attacks of painless hsematuria for seven years. Some 
right renal aching at times. X-ray three years ago negative. Urine normal. 
Cystoscopic examination showed a right-sided ureterocele of mueous type with well- 
marked papilla centrally placed (Figs. 402, 403). Left ureteric orifice pin-hole, 
opening on summit of a papilla, but not small enough to have caused ureterocele 
(Fig. 408). Uroseleetan : Both pelves and ureters normal. Diathermic terminal 
applied (Figs. 404, 405) and cyst wall coagulated (Figs. 406, 407) leaving nipple 
intact. Cyst wall not perforated. Some slight renal aching for three days. No 
diminution of urinary output. Some slight hajmaturia on the tenth to twelfth days. 
Nipple voided in urine on eleventh day and inspeeted. Cystoscopy three weeks after 
treatment (Fig. 409) showed remains of cyst .wall with superimposed bullous cedema ; 
orifice large and gaping. Cystoscopy six weeks later (Fig. 410) — orifice normal but 
much enlarged. Cure. 
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Flo. 408 . — Case 4. Pin-hole ureteric orifice. 



Fio. 409 . — Case 4. Appearance three weeks 
after treatment. 


Fic. 410. — Case i. Appearance six weeks 
after treatment. 



SUMMARY. 

1. Ureterocele is due to obstruction from a pin-hole ureteric orifice, 
which may be congenital or acquired, unilateral or bilateral. 

2. Ureterocele, when diagnosed, should be treated by surgical interfer- 
ence to prevent renal destruction by back -pressure or by the occurrence of 
infection. 

3. Ureterocele can, and should, be dealt with by per-urethral methods, 
except in the presence of complications which require open operation. 

4. Diathermy applied by a cj-stoscopic electrode is the method of choice, 
and is perfectly safe providing the folIoAving rules are observed : (a) Coagula- 
tion should be effected well clear of the ureteric orifice and its papilla. 
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(b) An attempt should be made to perforate the cyst ivall at the time of 
treatment, (c) Should the papilla become involved b}'^ accident and the C3'st 
be unperforated, inflammatory occlusion becomes almost a certainty, and a 
small area of the wall should be excised bj”^ cj^stoscopic scissors, or perforated 
by a cystoscopic knife. 
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THE ADRENO GENITAL SYNDROME ASSOCIATED 
WITH CORTICAL HYPERPLASIA; THE RESULTS 
OF UNILATERAL ADRENALECTOMY. 

By L. B. BROSTER, 

ASSISTA^IT SXJRGEQK, CIIABIXO CROSS HOSPITAL, LONDON ; 

AND H. GARDINER HILL, 

PHYSICIAN TO ODT-PATIESTS, ST, THOMAs’s HOSPITAL, LONDON. 

WITH HISTOLOGICAL NOTES 

BY J. G. GREENFIELD, 

PATHOLOGIST TO THE NATIONAL HOSPITAL, QUEEN SQUAHE, LONDON. 

The association of lesions of the adrenal cortex noth hirsutism and virilism 
in females 'has now become w^ell established under the designation of the 
‘ adreno-genital syndrome’. The pathological lesion in the adrenals may 
be either diffuse cortical hyperplasia or neoplastic. The latter may be 
either benign (adenomatous) or malignant. Both the tumour varieties are 
usually referred to as hyperncphromata, which must be distinguished from 
the so-called hyperncphromata of renal origin, the Grawitz tumours, which 
are not associated with sex changes. There are many cases on record of the 
adreno-genital syndrome due to tumours, but less attention has been paid 
to the form associated with adrenal cortical hyperplasia. Rolleston (1925),^ 
Schwarz (1927),^ Strauss (1926 and 1928),® Mathias (1929),^ Grotz aird Huhne 
(1929),^ Goldzieher (1929),® and Bauer (1930)’ have, liowever, clearly shown 
that this is a very definite clinical entity. 

The influence of the adrenal lesion, as Mathias'^ has pointed out, may 
manifest itself in different ways, depending on two main factors — the type 
of lesion, and the age of the individual at its onset. Hyperplasia, orving to 
its slmv growth, is not likely to produce such rapid changes in the sexual 
sphere as malignant tumours, whilst the course of the benign adenomata is 
intermediate between the tv'o. The malignant tumours, moreover, are usually 
rapidly fatal, so that radical developmental changes outside the sexual sphere 
are seldom found. The age of the individual when the adrenal condition 
der'^elops also plays a considerable part in determining the clinical picture. 
As can readily be understood, the effects of the lesion will vary according to 
whether the organism at the time of onset is immature or fully developed. 

Classification. classification of the adreno-genital syndrome into three 
main types has been suggested, by Schneider® and Schmidt.® This classifi- 
cation has been based on the above theoretical consideration. 

1. Adrenal pseudo-hermaplirodiiism, the most complete form, where the 
adrenal changes set in during intra-uterine life. Bodily development and 
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external sex organs of the male type are here found associated with internal 
sex organs of the female. 

2. Adrenal ‘precocity, with or without changes in sex character, where 
symptoms usually develop early and within the first decade. 

3. Change of sex character after maturity. In this form the development 
of the genitalia cannot be infiucnced to the same extent, and a group of 
symptoms appears which is generally included under the term ‘adrenal virilism 
or hirsutism’ (Apert^® and Guthrie and Emery^^). The fully developed syn- 
drome consists of amenorrhoca and psychical changes of a masculine type, 
obesity, especially limited to the abdomen and trunk, or abnormal muscular 
development with hypertrichosis also of the male type and particularly a 
gronlh of moustache, beard, and whiskers. 

According to the literature, it would appear that adrenal pseudo-herm- 
aphroditism is usually found wdth diffuse bilateral cortical hyperplasia (Glynn*- 
and Goldzieher). Noteworthy instances are the cases of Jlarchand,^® Quinby,^* 
and Feldmann.^® Tumours, however, have occasionally been met with in 
this type (Spehlmann,^® Scabell,^’ and Krabbe^®). The late form, adrenal 
virilism or hirsutism, may also be found either with cortical hyperplasia or 
neoplasm. Full reference to the latter variety, which is apparently more 
common, will be found in the papers of Bullock and Sequeira,’® Gljmn,^- 
Gordon Holmes,^® and others. Bauer’ (1930) has reviewed the literature of 
virilism with cortical hyperplasia. 

There can be no doubt, therefore, of the intimate relationship between 
changes in the adrenal cortex and the adreno-genital syndrome. Bauer’ 
suggests that the presence of this symptom-complex makes the diagnosis of 
an adrenal cortical lesion a certainty. From what has been said, it will be 
realized that this lesion may be either a hyperplasia of the cortex, a cortical 
adenoma, or a malignant adrenal hypernephroma. Any one of these patho- 
logical conditions may produce the syndrome in any of its forms. In the 
absence of a palpable tumour, however, and without laparotomy, it does not 
seem possible to diagnose the exact nature of the underlying anatomical lesion, 
though a coirsideration of the various factors mentioned above, the age of 
onset, and the duration and rapidity of development of the symptoms may 
possibly provide a clue. 

Operative Interference in the Adreno-genital Syndrome. — Successful 
operative removal of cortical tumours has been reported in several instances. 
In the first recorded case of Thornton’s-’ (1890), a woman of 3G with a malig- 
nant tumour recovered from operation but died two years later with an intra- 
peritoneal recurrence. The successful removal of non-malignant tumours in 
adults has been recorded by Bovin®® (1909), Gordon Holmes®® (1925), Murray 
and Simpson®® (1927), and Trubshaw®’ (1928) ; in children, by Collett®® (1924) 
and Dingwall-Fordyce and Evans®® (1929). In all these patients the tumour 
was palpable before operation. The ease recorded by Gordon Holmes is 
particularly interesting, for here a large, non-malignant, and slowly-growing 
tumour of the cortex of the right adrenal was associated with changes in the 
sexual organs (atrophy of the uterus, disturbances in the secondary sexual 
characteristics), atrophy of mammie, changes in the distribution of fat and 
masculine appearance of limbs, and psychical changes, all of which disappeared 
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within a relatively short time after removal of the tumour and left the pi^ent 
again an apparently normal woman. Up to the present there appear to be 
no records in the literature of the effects of operative mterference m the adreno- 
genital syndrome due to adrenal cortical hyperplasia. 


UNILATERAL ADRENALECTOMY IN ADRENAL CORTICAL 

HYPERPLASIA. 

In the present paper we propose to put on record the results of unilateral 
adrenalectomy in the case of three individuals representing three different 
clinical varieties of the adreno-genital syndrome : (1) Adrenal jiseudo-herm- 
aphroditisni : (2) Adrenal virilism ; (3) Aehard-Thiers syndrome. 

These three cases ivere previously submitted to laparotomy at which 
adrenal hyperplasia was found. In Case 1 an illustration is provided of the 
most complete form of the syndrome adrenal pseudo-hermaphroditism, where 
changes occur before the bodily form and sex organs have become differentiated. 
Case 2 represents the later variety, adrenal virilism, where the adrenal changes 
set in after puberty. In both instances alterations in bodily form and in the 
external sex orgatrs were found, associated with hypertrichosis of the masculine 
type, but the function of the sex organs was distv\rbed to a different degree. 
In Case 1 normal feminine development had not taken place and primary 
amenorrheea was a prominent symptom. In Case 2, owing to the later 
development of the adrenal lesion, the normal bodily changes of puberty and 
a period of normal menstruation were followed by regressive changes in both 
spheres, bodily changes towards masculinity, a diminution in the size of the 
breasts, and a diminution in the menstrual flow. In both cases the adrenal 
lesion appears to have been of primary importance, the age of the patient 
at the onset of the condition accounting for the differences in the clinical 
syndrome produced. 

Case 3 represents a somewhat different type, in which the adrenal lesion 
appears to be only one element in a pluriglandular disturbance. This patient 
presented the symptom-complex described by Achard and Thiers^’ as ‘ diabetes 
of bearded women’, a coirdition in which they found at autopsy adrenal cortical 
hyperplasia associated with changes in other ductless glands— nameh% ovarian 
sclerosis and atrophy, colloid hypersecretion in the thyroid, cirrhosis of the 
liver, and pericanalicular sclerosis of the pancreas with increase in the islets 
of Langerhans, the pituitary being normal. Achard and Thiers described a 
case of their own and collected six others from the literature, all of which had 
been verified by autopsy. The chief sjmiptoms were hypertrichosis of the 
face of the masculine type, without other signs of virilism, breasts normal, 
external genitalia normal, obesity, glycosuria with a decreased carbohydrate 
tolerance, hypertension, and usually amenorrhoea or irregular menstruation. 
These authors were of the opinion that the adrenal changes played an important 
part in the etiology of this condition, but were probably not primarv. Case 3 
appeals to be a typical example of this sjmdrome in a young girl. 

Eull details of these tliree cases will" be found in Tables I and II and 
the appended case histories. 
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CASE REPORTS. 

Case 1. — Miss L. M. Adi'enal pseudo-hermaphroditism. 

History. — ^Age 22. Sent for examination to Dr. Gordon Holmes, to whom we 
are indebted for the following notes, because at the age of 22 menstruation had not 
appeared. At the age of 14 she began to grow a beard and moustache, and there 
was excessive hairiness of the abdomen and limbs.- At 16 she began to suffer from 
periodic headaches of the migrainous tj^pe, which have continued up to the present 
time. These headaches are usually accompanied by giddiness and occasionally by 
vomiting. Otherwise she has been free from illness. 





Fig. 411 . — Case 1. Adrenal 
psoudo-herraaphroditism. Mus- 
cular masculine build, absence 
o{ breasts, male distribution of 
nan- to umbilicus. 

On Examination, — ^T he 
patient is short, well developed 
and muscular, her general build 
resembling that of a boy rather 
than a girl (Fig. 411). Tlie 
breasts arc undeveloped and of 
the masculine type, the chest 
broad, flat, and deep. The 



Fic. 412.— Cose 1. Facies with heavy beard and 
moustache. 



Fig. 413. Cose 1 . Topography of external genitalia 
Enlarged clitoris with glans. ^ 


, ueep. Tile 

most noticeable feature of this exanfination is the prominentljr. The 

heavy beard and moustache (Fig. 412) the pubS ho? • : there is a 

abdomen beyond the umbilicus, and the iLb^L^ eo extends up tlie 

inascuhne type. Hairs are profuse in the ni-Jii .i 'ered with dark hairs of the 

«» thigh, „„h „g, „„ ““ r"”” 

pitch and is somewhat masculine in 
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character. Her mental outlook appears to be that of a normal girl of this age, 
except that she admits to little interest in members of the opposite sex, and she is 
shy and retiring and acutely sensitive of her deformity. Tlie general topography 
of the external genitalia is female, but the clitoris and glans are much Iiypertrophicd 
and the labia are small {Fig. 41:1). 

Routine examination showed no abnormalities. 'I'lic cardiovascular system was 
normal and the blood-pressure 120/78. X-ray examination of the sella turcica 
revealed no evidence of any pituitary abnormality. 

Exploratory laparotomy showed that the left adrenal was considerably enlarged. 
Notes as to the condition of the internal genitalia will be found in Table II. 

Case 2. — Miss S. Adrenal virilism and hirsutism. 

Historv. — Age 22. Sent for examination for excessive growth of hair on the 
face, body, and limbs. This began at the age of 10, three years after the onset of 



Fig. 414 . — Case 2. Adrenal virilism, 
front view. Masculine muscular build, small 
breasts, male distribution of hair, especially 
on the chest. 



Fig. 415 . — Case 2. Tiio same case as 
Fig. 414, back view. Hair especially thick 
between the shoulders, on the small of the 
back, and on the limbs. 


menstruation. Apart from diphtheria at the age of 17 and a mastoid operation 
at 20, she had been in fairly good health, though she had complained during the 
past few years of periodic headaches of the migrainous type. These headaches were 
not particularly associated with the menstrual periods. Menstruation began at 13 
and had always appeared regularly at monthly intervals, though for the past twelve 
months the flow had become very scantj"^. The patient had also remarked on a 
diminution in the size of both breasts, starting about the same time, although 
previously thej^ had been well formed and normal. Before the development of 
hair on her body, she had been somewhat heavier than she is now, weighing about 
eleven stone at the age of 1C, as against nine and a half stone now. Her mental 
outlook, she thinks, is feminine, though she takes no particular interest in members 
of the male sex. She is obviously extremely shy and retiring and self-conscious 
about her condition. 


THE ADKENO-GENITAL SYHBEOKE 563 

Ont Fn^mviinatiox.— She is a short, muscular individual of dermitely masculine 
hodilv tvne (Fi<fs. 414, 415). There is a mass of dark curly hair on the head, an 
the face^presents a ivell-marked heard and moustache which she habituallj’^ 

Otherwise the facial expression is feminine and the complexion 
S tLinine. The body and limbo o,e thieHy ^ 

masculine time : their distribution can be seen m Figft. 414, 41o. Ihe p^nera 
topography the external genitalia is feminine, but the clitoris is hypertrophied and 

the iabia are small. 

RoitUne examination of the various organs showed no abnormality. The cardio- 
vascular system was normal and the blood-pressure 110/00. X-ray examination of 
the sella turcica revealed no abnormality. A uroselectan pyelogram showed good 
filling of the calices of the pelvis of both kidneys. Blood-cholesterol 20:) mgrm. 
per cent. Sugar tolerance somewhat increased. The following blood-sugar figures 
were obtained“at half-hourly intervals after 50 grm. of glucose : 0-070, 0-090, 0-115, 
0-110, and 0-105. 

Exploratory laparotomy revealed a marked enlarge- 
ment of the left suprarenal. The right kidney appeared 
lobulated, especially at its upper pole. The right supra- 
renal was normal in size. Notes as to the condition 
of the internal genitalia will be found in Table II. 

Case 3. — Miss E. N. Obesity and amenorrhoea 
■with hypertrichosis (Achard- Thiers type). 

History. — ^Age 18. Sent for investigation for 
hypertrichosis, obesity, and amenorrhoea. Enjoyed 
good health until two years ago. Menstruation com- 
menced at 14 and ivas regular for two j^ears. At the 
age of IG menstruation ceased and the patient sud- 
denly became e.xcessit'ely fat, gaining trvo and a half 
stone in a eomparatively short period. No extrinsic 
exciting factor could be found to account either for 
the amenorrhoea or the obesity. During the, past two 
j^ears she has also complained of periodic headache 
of the migrainous type. She has also suffered from 
sudden and acute attacks of pain in the upper part of 
the abdomen on the right side. During these attacks 
she has been repeatedly examined by a doctor, but no 
definite evidence of an abdominal lesion could be 
found. During the past two years a growth of hair 
has appeared on her back, arms, and legs ; this is 
especially marked on the anterior aspect of the thighs. 

On Examination. — She is a short, fat individual 
of feminine build (Fig. 416). Her obesity is entirely 
limited to the trunk, especially the breasts and 
abdomen. The breasts are well developed. There 
are a number of pink striic distensm over the lateral 
regions of the abdomen, in the groins, and on the 
anterior aspects of the thighs. In all situations the 
•skin is noticeably dry and rough, especially that of 
the limbs, the distal portions of which are of a 
peculiar purplish amd mottled hue. Tliere is a groudh of side-wliLskers on her face, 
and, extending over the back and shoulders down to the buttocks, a mantle of soft 

are also excessively hairy. The distribution of the pubic 

“i" 



Fig. 41 C. — Caie 3. Achard- 
Thiers type — obesity and hir- 
sutism, side view. Note obesity 
limited to trunk. Downj- 
blanket of hair over shoulders 
and on limbs. Mutton-chop 
whiskers (not seen). 


Routine 

somewhat high, 140/90. 

pituitary fossa. The urine was occasionally found to^contafn Yaeerof 


examination showed no abnormality, though the blood-pressure was 
X-raj examination of the sella turcica showed a normal 

sugar. The 
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sugar-tolerance test after 50 gnu, of glucose was found to be decreased. The blood- 
sugar figures at lialf-hourty intervals after 50 grm. of glucose were as folloAVs ; O-OOS, 
0'186, 0-218, 0-224, and 0-200 nigrm. per cent. 'J’hc urine passed during the test 
contained sugar. A similar test after 10 units of insulin and .50 grin, of glucose gave 
the following figures ; 0-llG, 0-114, 0-108, 0-110, and 0-104. The urine during this 
test did not contain sugar. Blood-eliolestcrol 0-.‘120 per cent. Test-meal — normal 
curve. 

Exploratory laparotomy revealed an enlargement of the right adrenal, an infantile 
uterus, and bilateral cystic ovaries. 


HISTOPATHOLOGY. 


In addition to the three cases under review, we have included an account 



of the liistology of our original Cn.se In, 
clinically exacth’’ similar in type to Case 1, 
chielly to sliorv a .section of the lipoid 
granules in tlic outer zones of the cortc.v 
when stained with Scharlacii, 



Pro, 417 . — Case lo. Surface of loft Fw. 418. — Case. 1«. Cut section. Deej) 

adrenal, a, Central vein in hilum. pigmentation of inner layons. 



: Case In (Miss N.G.). — The adrenal 

I removed consisted of a large firm solid 
: bodj' with a somewliat furrowed sur- 

‘ face. It preserved the shape of the 
; normal adrenal gland, but was brown 
in colour. It measured 2| in. in length 
and 2 in. in breadth at its widest part 
: [Figs. 417, 418). 

On section across its centre [Fig. 
41S) it preserved the general structure 
of an adrenal gland, though the medulla 
■; could only be seen in a small area 
■; where tlic gland reached its greatest 
thickness. It was noticeable also that 
the colour of the cut surface was a 
''a much deeper brown than that of the 
- outer surface, the dark area of the 


Fiu. 4i9.-c7o.« la. Histological appear. ghand Comprising the whole of the 
ance of cortex. Hypertrophy of inner zones cOrtex except the surface layer, which 
and pigment granules, a. Medullary cells. i ,, , 

( X 60 .) ■'vas ratlier less than 1 mm. m thick- 

ness. Histologically (Fig. 419), the 
structure did not differ from norma} adrenal gland in its main features. The 
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most marked abnormality consisted in the amount of brownish pigment 
granules in the cells of the deeper layers. Microscopic examination confirmed 
what was evident on naked-eye examination, that four-fifths or more of the 
thickness of the cortex was pigmented, whereas, in the normal adrenal only 
the innermost third or quarter of the cortex, i.c., the zona reticularis, is 
pigmented. If we mav distinguish this zone by the presence of pigment, it 
is eAdent that in the gland of Case la there had been an enormous Inq^cr- 
trophy of the zona reticularis, with little or no alteration in the size of the 
other* parts of the cortex or of the medulla. 

This pigment appeared in frozen sections stained with hamiatoxylin as 
very fine rounded granules of dark sepia colour whicli lay among the lipoid 
droplets of the cell, or were present 
alone in cells which contained no 
lipoid. It possessed a certain affinity 
for Scharlach. With this dye, the 
granules appeared larger and more 
yellow in colour, but they did not 
take on the bright brick-red colour 
of the ordinary lipoids of the cortex, 
nor were they, like the latter, doubly 
refractile. In paraffin sections, the 
pigment was still present although 
rather lighter in colour. 

Another slight abnormality in this 
gland was the finding that the cortical 
lipoid was much more predominant in 
the outermost, non-pigmented layer 
than deeper in the cortex. This can 
be seen in Fig. 420. 

The medulla was of normal 

appearance microscopically. It 

formed a thin, almost continuous 

laji'cr which was encroached on here 

and there by the cortical cells. i"' suprarenal 

Stained by Scharlach R. Lipoid granules cluedy 
in outer zone of cortex. 


<5 

mmm 



Case 1. — This adrenal had the 

same general appearance as that of Case 1«, but was even larger, measuring 
2|- in. both in transverse and in longitudinal diameters. It consisted of two 
lobes united by a rvkle bridge at the upper part of the gland, and separating 
as they passed downwards. The surface was somewhat nodular {Fig. 421). 
It was of a similar dark-brown colour to that of Case la. On section, the 
deeper layers were all pigmented, but a thin superficial zone was of the 
normal chrome yellow of adrenal cortex. 

Histologically {Fig. 422), the zona reticularis was more easily distinguished 
from tlie two outer zones, both bj”- the arrangement of its cells and bv its 
pigmentation, which seemed to begin more abruptly at the irregular line of 
junction of the two inner layers. The pigment granules rvere larger and more 
numerous, so that the pigmented cells could be easily identified under a low 











Fig. 421 , — Case 1. Surface of loft ncirenni. 


Fjo. 422 . — Cose 1. Hi.<itoIopicol nppenr- 
niico of cortex. Eiilnrpomeiit of zoim rcticii- 
Iciris, with pigment granules, ( X .'50.) 


Case 2. — 111 this gland {Fig. 4-23) the zona fasciculata is better develojjed, 
being about equal in tliickness to the zona reticularis {Figs. 424, 425). Both 
zones are of rather irregular width ; 


where one is widened the other is 
narrowed, so that the M'idth of the 




■ 


t:iC J 

Me 




5i'ti,7.4V'4 
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Fjg. 423. — Case 2. Surface and cross- 
section of left adrenal. 


Fig. 424 . — Case 2. Histological appearance. 
(X 50.) 


cortex as a whole is not affected. Similar brownish pigment {Fig. 426) is 
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present in most of tlie cells of the zona reticularis, but it occurs in finer 
granules and is rather less abundant tlian in Case Iff, and much less than 



Pig. 125 . — Case 2. Histological appearance. Pio. 120 . — Case 2. Pigment granules in cells of 
Higher magnification. zona reticulari,? of adrenal cortex. 


in Case 1. Indeed, the only abnormality seen in sections of tliis gland is 
an abnormal tvidth of the zone of cells which contain the pigment. 

The medulla is relative^ narrow, and is encroached on in many places 
by an ingrowth of clumps of cells from the zona reticularis. 


Case 3 {Figs. 427-429). — Histologically, this gland differs very little from 



Fig. 127,— C,wc 3. Surface and cross- 
•scction of right adrenal. 




the normal. The relative width of the 
three cortical zones is about average. 

The only abnormality consists in 
the presence, in the c\i;oplasm of the 
cells of the zona reticularis, of small 
irregular, highly refractile, dark granules 
of rather varied size and shape, Avhich 
bear little resemblance to the pigment 




I’lG. 128 , — Case 3. Histological 
once. Islands of meduHarj- cells in 
(dark), (x 60.) 


appear- 

cortex 
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granules which have been described. This appearance may result from the 
difference in the method of fixation having produced a chemical change in 
the pigment gramdes. Certainly the facts that these highly refractile granules 

arc not seen either in the medulla or 
in the outer cortical layers, and that 
no pigment granules of a more usual 
type are seen in the cells of the zona 
retievdaris, arc in favour of this assump- 
tion. 

SujniAKY OF Histopatiiological 
Findings. — In Cases 1, la, and 2 the 
enlargement of the adrenal appeared 
to be due to a simjilc hyperplasia of 
the zona reticularis of the cortex. 
Whether or not the medulla was also 
larger than normal could not be 
observed by the methods employed. 
It was, however, so scanty in the parts 
of the glands which were examined 
histologically, that it seems almost 
certain that it had not shared in the 
hypertrophy. 

OPERATIVE TREATMENT. 

The symptom-complex in these cases was so characteristic that ojierative 
interference was considered justifiable, a preliminary laparotomy being per- 
formed to determine the type and site of the adrenal lesion. In the absence 
of a palpable tumour this preliminary operation is always advisable, as it 
enables the abdominal and pelvic cavities to be thoroughly explored to exclude 
the presence of accessory adrenal tissue or other abnormality, for in some cases 
hypertrichosis has been described in conjunction with tumours of the ovary. 
Preliminary radiologieal examination of the renal pelvis after the injection of 
uroselectan may also be undertaken in these cases, as it sometimes provides 
additional evidence of the presence of an adrenal tumour. This examination 
was carried out in two of these cases, in both instances with negative results. 

The removal of a hypertrophied adrenal in an adult by the abdominal 
route has not been found to be a feasible operation. Being flat and embedded 
in fat, it is difficult to locate. Its anatomical position is by no means constant, 
and it has been found adherent along one surface either to the crus of the 
diaphragm, the wing of the diaphragm, or the upper pole of the kidney. 

The second stage, transthoracic adrenalectomy, has been carried out 
after an interval varying from ten days to three weeks. The accompanying 
artificial pneumothorax may cause considerable respiratory embarrassment, 
and the lung usually takes from two to three weeks to re-expand. Intra- 
tracheal gas and oxygen, with a small amount of ether or ethylene, has-been 
used, with a satisfactory absence of post-operative pulmonary complications. 



Fig. 429 . — Case 3. Histological appearance. 
Higher magnification. 



THE ADBENO-GENITAL SYNDROME 569 

A long oblique incision is made over the rib lying directly over the gland, 
and this rib is fractured at its neck. The incision is then carried directly 
through the intercostal structures below this rib. As the parietal pleura is 
divided, the lung collapses coin^eniently out of the way, the wound is retracted, 
and the pleural cavity packed. The diaphragm is divided in a radial clirectmn. 
If this incision is kept well back, it avoids opening the peritoneal ca\ ity. The 
adrenal is then removed and the diaphragm and wound closed. 

Results of Operation.— All three cases reported in this paper made normal 
post-operative recoveries. Details of subsequent progress are as follows : 

Case 1 was operated on in August, 1928, and has been carefully observed 
since then. Eight days after operation she menstruated for two days for 
the first time, and again in September, 1930, after a course of ccstrin injec- 
tions. There has been a slight increase in the breast tissue. Otherwise there 
has been no change. 

Case 2 was operated on in October, 1930. She was last seen in .June, 1931. 
There has been a rapid shedding of hair. The chest, which was thickly covered, 
is now bare, and clusters of hair can be pulled out without causing any pain. 
The menstrual periods since the operation have been regular in time and of 
three days’ duration. 

Case 3 was operated on in October, 1930. There has been no change since 
operation. The blood-pressure has remained on the same level. 

The differences in the results of operation in these three cases would 
appear to be due to two main factors : first the age of the individual at the 
time of onset of the adrenal condition ; and, secondly, the nature of the lesion. 
Ii\ Case 1 — pseudo-hermaphroditism — ^the adrenal changes probably set in 
during foetal life before the bodily form and sex characters had been anatomi- 
cally differentiated, and to some extent Avere no doubt bilateral. In Case 2 — 
virilism — on the other hand, the adrenal changes dcA^eloped later. In this 
mstance they appear to haA'e been initiated shortly after puberty at a time 
Avhen somatic and sexual differentiation had already taken place. The adrenal 
lesion manifested itself by regresshm changes towards masculinity and aa’us 
apparently unilateral, a fact Avhich probably accounted to a large extent for 
the beneficial results of operation. In Case 3— an example of the Achard- 
Thiers syndrome— evidence of adrenal change Avas less marked and the lesion 
was probably bilateral. There is CAddence to suggest, hoAA’CA'^er, in this condi- 
tion tliat the adrenal cortical hyperplasia is only one element in a pluriglandular 
disturbance, and, moreoA'er, probably of a secondary nature. 


UONCLUSIONS. 

1. Unilateral adrenalectomy has been performed in three cases represent- 
ing three different types of the adreno-genital syndrome associated Avith 
adrenal cortical hyperplasia— namely, pseudo-hermaphroditism, virilism or 
luisutism, and the Achard-Thiers syndrome (diabetes of fat bearded women). 
- irce patients have made complete recoveries and are in good health at 
the present time, three years, ten months, and ten months respectively after 
opeia ion. n no instance were untoAvard post-operath’e SATOptoms obserA’cd, 
and the blood-pressure did not vary during or after operation. 
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2. The effects of unilateral adrenalectomy on the main symptoms of the 
syndrome, the hypertrichosis, and sex changes, have not been the same in the 
three cases. In the late syndrome — adrenal virilism — markedly beneficial 
results Avere obtained, but in the early form — pseudo-hermaphroditism — and 
in the Achard-Thiers tj^pe — probably a pluriglandular disturbance — no change 
in the symptoms Avas obserA^ed. Our experience AA’ould, therefore, suggest that 
unilateral adrenalectomy is indicated in the late syndrome — Aurilism — due to 
adrenal eortieal hyperplasia. AA’here the adrenal lesion is mainly unilateral, but 
not in the other tAA^o forms. 
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EMBRYONIC EPITHELIAL RESTS IN THE PITUITARY. 

By WILIJAM SUSftlAN, 

niOM THE DEPARTMENT OF PATHOLOGY, 5tAXCHESTEU ‘UNIVEnSITV, 

The origiu of iiifiuv hypophysial tumours has been traced to enibiyonic 
rests, and yet these foetal remnants have been but rarely investigated. 
Luschka (1860) was the first to describe groujis of squamous epithelial cells 
in the pituitary. In 1903 Erdheiin, in the course of an investigation of the 
endocrine glands, noted a number of epithelial rests in an hypophysis included 
in the series he was investigating. This led to a further investigation in the 
following year, Avhen he examined 13 adult pituitaries in serial sections. Of 
the 13 glands, he found that 10 contained embryonic rests, and their distribu- 
tion was most commonly along the anterior surface of tlie infundibulum, and 
beneath the capsule of the upper surface of the anterior lobe. The connection 
these rests bear to hjqoophysial tumours has been demonstrated on a number 
of occasions. Jackson (1916) collected 38 cases, to which Duffy (1920) added 
17, and since then a number of further cases have been described. Thus 
embryonic rests in the pituitary have a definite practical significance, for 
they may give rise to tumours or cysts. 

In this series, 230 hypophyses were examined. These glands had been 
removed at routine post-mortem examinations whenever the brain was 
examined if the tissue was in a sufficiently good state of preservation. None 
of these 280 cases showed recognizable pituitary symptoms before death. 
The glands were cut antero-posteriorly through the infundibulum and fixed 
in Helly’s fluid. Sections were prepared from , each half of the gland, and 
stained with hsemalum and eosin. Only a few of the 230 glands were examined 
in serial sections. 

Of the 230 hypophyses examined, 71 contained epithelial rests of an 
embryonic character (30-4 j^er cent). Of the 71 examples, squamous rests 
alone were found in 32 glands, primitive epithelial rests alone in 29, and 
primitive glairdular epithelial rests in 3. In only 7 of the 71 glands containing 
embryonic rests were there more than one of tlie three possible types of rests 
present. However, when several types did occur in the one gland, a single 
rest might contain cells of all tlnee types, and on occasion such mixed types 
of lests were found to be continuous with strands or groups of glandular cells 
of the normal adult type found in the pars glandularis. 

rhe classification of the rests into squamous, primitive epithelial, and 
primiti^e glandular rests was based on those obvious histological features 
distinetire of each group in sections stained by hfemalum and eosin. Those 
classed as squamous had cells possessing intercellular bridges and the charac- 
tcnstic general appearances of squamous epithelium. The primitive rests 
were differentiated by the very low type of epithelium thev contained. The 
types of cells varied from gland to gland, but were fairly uniform in the rests 
VOL. xix. — SO. 76. a-r 
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of any particular gland. The primitive glandular rests v’ere made up of 
elosely packed medium-sized cells of a spheroidal shape and of the type 
usually seen in a spheroidal-cell carcinoma of the glandular type {Fig. 436). 
The appearances definitely suggested that the tissue was glandular, although 
primitive. These features may have resulted from anaplasia. 


Table I. — Distkibution of Emukyoxic Rkst ix the 71 Cases. 


Part Involved 

Xo. OK 
Glands 

Xo. wiTir 
SQUA.MOL’S 
ItnsTS 

No. WITH 
riiiMiTm; 
ElTTlir.LI.U, 
lli;.sT.s 

No. WITH 
1'Hi.MiTm: 
GLAND 
ItL.sTS 

Capsule of pars anterior . . 



17 

a 

Pars anterior 



2 

0 

Capsule of pars intermedia 


3 

2 

0 

Pars intermedia . . 



a 

0 

Capsule of infundibulum . . 




0 

Infundibulum 




0 

Capsule of pars posterior . . 




0 

Pars posterior 

1 ^ 


1 ” 

2 


Table 1 shows that the most common site for these rests was the capsule 
of the anterior division of the pituitary {Fig. 435), while the infundibulum 
and the pars intermedia {Fig. 438) had a somewhat lower incidence. Two 
or more parts of the gland were involved in 15 cases. Rests were present 
in the infundibulum and pars intermedia of 4 cases, and in the infundibulum 
and the cajisule of pars anterior in 3. These combinations can be c.xjiected 
by reason of the developmental process through which the gland passes in 
embryonic life. In the remaining 8 glands the combinations of sites showed 
an accidental grouping which lacked any significance. 

Age Distribution. — An investigation of this character is hardly complete 
without an analysis of the age distribution amongst the cases of this series. 
In Table II the age distribution in the 71 cases is compared with that in the 
218 of the 230 pituitar}’’ cases in which the age was available. 


Table JI. — Age Distiubution in the 71 C.\ses. 


ACK-GROUI’ 

Incidence 

IN 218 Cases 
OK THE 
riTUITAHA" 
Series 

INCIDENCE 

IN 

SQUAMOUS 
REST CASES 

iNnOENCE IN 
rimiiTivE 
EriTIIELIAL 

BEST Cases 

1- 9 

Per cent 

7 

Per cent 

0 

Per cent 

0 

10-19 

10 

3 

3 

20-29 

13 

8 

IG 

30-39 

13 

20 

13 

40-49 

22 

3G 

30 

50—59 

20 

20 

23 

G0-G9 

10 

G 

10 

70 and over 

4 

G 

G 

Totals 

218 

3.0 

31 


This analysis tends to show that the incidence is highest in the age-grou}! 
40-49, but the same is true in the general series of 218 pituitary cases. 
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Altliough of no great significance, it ought to be noted that few rests were 
found in subjects under 20 years of age, althougli the general pituitary series 
included 17 per cent in this category. If the rests are of embryonic origin 
and not ^^roups of cells which have undergone metaplasia, then one may 
reasonably expect the rests to occur at all ages with an incidence parallel with 
that seen in a general series of pituitary cases. On the whole, however, the 
a< 7 e distribution in this series discloses little of any importance. ^ 


DISCUSSION. 

To grasp the full significance of the above findings, a brief outline of the 
embryology of the pituitary is essential. Rathke’s pouch, from which the 
pituitary originates, begins as a small pit in the stomodajum of the early 
embryo. The pouch penetrates more deeply, and later becomes closed off 
to form the hypophysial cavity. At the same time the evagination of the 
infundibulum takes place from above. Thus, the hy^iophysis at this stage 
is an elongated sac with one side in contact with the infundibulum which 
gives rise to the pars intermedia, and the other 
side produces the pars anterior. This embryonic 
tissue, which is to become the pars anterior, is 
situated on the anterior aspect of the hypo- 
physial cleft at its lower extremity, and 
development occurs in an anterior and superior 
direction, so that eventually the anterior hypo- 
physial cell mass comes into contact with 
the hypophysial stalk. The infundibulum is a 
downward extension of the third ventricle, and 
that area of the infundibulum in contact with 
the pituitary becomes the pars nervosa (Fig. 430). 

According to the embryonic development 
of the gland we may therefore expect to find 
embryonic rests frequently ; (1) In the capsule 
of the pars anterior, because the primitive shell of 
the pituitary would occupy, relatively speaking, 
a capsular position as the epithelial portion appears to be distributed peri- 
pherally at this early stage ; and (2) In the infundibulum as well as in the 
pars intermedia where a great part of the primitive gland develops. The 
findings in this investigation, as already shown, are in accordance with these 
observations. Both the primitive epithelial rests and the squamous rests had 
similar distribution, with the exception that the primitive rests were less 
numerous in the infundibulum. 

Amongst the embryonic rests there were a few features worthy of some 
consideration. In a number of glands, small rests were scattered quite evenly 
along the anterior wall of the infundibulum, a feature which is easily under- 
stood but rather picturesque {Fig. 431). Of greater interest were the cres- 
centic rests which more or less covered the upper surface of the anterior 
pituitary. They were composed of very primitive epithelium and were con- 
tinuous with the capsule. The type only occurred in tlrree glands {Fig. 432).. 



ViG. 430. — To illustrate tlie 
cliiof embryological features ii\ 
liypop^iysial development. A, To 
form pars anterior : B, Cavity of 
infundibulum ; C, To form pars 
nervosa ; D, Hj'pophysial cavity. 
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Some investigators have reported adamantinomata in the liypophysial 
region, but in the present scries no rests of a corresponding type were noted. 
An appreciable number of the primitive rests consisted of spindle cells and 





Fig. 431. — Squamous rests soattored along 
tho anterior surface of tlio infuiuiibulum. 
(X 70.) 



Fio. 433. — Squamous rest in the anterior 
pituitary. One small group of colls has a 
central mass of colloid. ( x 85.) 



Fig. 432. — Portion of a crescentic rest cover- 
ing tho whole of tho upjicr surface of tho anterior 
pituitary. It is made up of small primitive epi- 
tholial colls, and tho rest is continuous with tho 
hypophysial cajisulo. ( x 55.) 



Fig. 434. — Squamous rest in tho anterior 
pituitary. { x 85.) 


other types associated with adamantinomata, but the rests were obviously 
of a simple character and not adamantine. A number of rests, too, contained 
hyaline or colloid masses {Fig. 433), but none of these were to any degree 




• ” io fh ^ ^ S5. . ^ 
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these embryonic rests, as apparently they do, then these tumours may oceur 
not only on the surface and in the stalk, but also within the substance of the 
gland {Fig. 434). Hence a tumour of embryonic origin may be intrasellar. 
This is of great importance, for a distended sella in a child or young person 
may be due to a congenital epithelial tumour even though no suprasellar 
calcification is evident on X-ray examination. 

I wish to thank Mr. .Tefferson for his very helpful interest in this work. 
I also wish to thank Mr, H. C. Taylor for his care in making the photomicro- 
graphs. 
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ISOLATED FRACTURE OF THE CARPAL SEMILUNAR AND 

KIENBOCK’S DISEASE. 

By T. B. I^IOUAT, 

HOXi StTRGEOKt THE HOYATi lifFIRMABY, SHErriELTJ ; 

JOHN WILKIE, 

BOX. BADIOI.OG1ST, 111^ ROYAI. IXFIIIMABY, SHCFFIEI.H ; 

and H. E. HABDING, 

LECTITBER IX FATHOLOGY, TIXIVEIiSITY OF SHEFFIELD, 

Foddo'Wikg fracture, or occasioually witlrout any clefiuite Iristory of iiijurj , 
a progressive degenerative cliange wliich was first described Ly KienLociv may 
occur in the carpal semilunar bone. A considerable number of examples 
of fracture of the semilunar had already been recorded before the appearance 
of Kienbock’s paper in 1910, most of which are summarized in Finsterer’s 
work on isolated fracture of the semilunar bone published in the preceding 
year. Before the extended use of X rays, the clinical diagnosis of tins lesion 
presented great difficulty, and it was only recognized in exceptional cases 
where the semilunar was fractured in association with other injuries (Peste, 
Hunt), or during routine dissections of the carpus by morbid anatomists 
such as Pfitzner. 

Before the appearance of Kienbock’s work, all the semilunar lesions which 
had been described were attributed to trauma, and the term ‘Kienbock’s 
disease’ was used by later writers to mark liis recognition of the fact that 
degenerative changes occur not infrequently in the semilunar — somewhat 
similar to those previously described by Preiser in the scaphoid — where no 
definite history of adequate trauma could be elicited, and with no antecedent 
fracture demonstrable in the radiograms. So far as the carpits is concerned, 
these progressive changes terminaling in deformation are most common and 
most characteristically seen in the semilunar. It is convenient and justifiable 
to continue the use of the term ‘Kienbock’s disease’ for all varieties of the 
lesion in that bone, with the exception of primary fissured and compression 
fractures immediately following injury, which are better described as such, in 
view of their definite traumatic causation. We must bear in mind, however, 
that ‘Kienbock’s disease’ is merely a convenient clinical designation for a 
condition which is not a distinct pathological entity. 

Kieirbock’s work was based on sixteen personal cases and some twentv 
others collected from the literature. Both lie and Preiser considered the bone 
changes to be comparable with those occurring in Kiimmel’s disease of the 
bodies of the \ertebra; (spondylitis traumatica) and secoiidarv to interference 
vith the blood -supply, which, in the case of the semilunar, is chiefiv carried 
iu the dorsal ligaments, where it is subject to injury by temporary subluxatioii 
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or other local trauma. This hypothesis has been criticized, mainlj^ on the 
ground that definite dislocation of the semilunar has not been followed by 
these bony changes in cases Avherc operative reduction has been effected. 

Amongst the theories advanced Ijy later writers, tiiat of Leriche and 
Buchman, by whom Kienbcick’s disease is considered to be a ])ost-traumatic 
osteoporosis, appears to be imtenablc. Osteoporosis docs undoubtedly oeeur 
in the carpal bones, but it differs from Kicnboelc's disease, in which definite 
areas of necrosis are shown by diffuse or patchy sclerosis in the radiograms 
and on histological examination. In many rcsjiccls tlic semilunar lesion 
resembles the ‘pressure’ group of epiphysial disorders such as Legg-Perthes’ 
disease of the epiphysis of the head of the fennu', and Freiberg’s disease of the 
head of the second metatarsal. 

Axhausen has emphasized the fact that these diseases may occur without 
any history of injury and regards them as infarctions due to ‘ benign mycotic 
emboli ’. This view is not wholly excluded by the negative findings on 
bacteriological examination of the excised bone, as the local reaction might 
persist after the attenuated infection Avhich caused it had died out. 

Our knowledge of Kienbock’s disease is mainly derived from foreign 
sources, as little has been written on the sidijcct in this country- Laming 
Evans and Fairbank each showed a case to tlie OrtIiopa:dic Section of the 
Royal Society of Medicine in May, 1929, and later in that year Riches published 
his article, which v'as based on one case, and included a brief survey of the 
literature. 


CASE REPORTS. 

Case 1. — E. R., age 21, bricklayer. (Mr. Lytle.) 

Attended the Royal Infirmary in August, 1928, complaining of pain and stiffness 
in the left wrist, due, he said, to an injury sustained two weeks previously, when 
“the wrist was trapped by a plank wliich fell across the back of it”. 

X Ray. — The radiograms showed marked deformation of the semilunar, which 
Avas flattened and spread out in the antcro-posterior axis. 

Operation. — -As the man tvas unable to work, and conservative treatment 
seemed hopeless in vietv of the adA'anced deformation of the bone, it Ai'as excised 
through a dorsal incision in September, 1928. 

A claim for compensation Avas repudiated as no notice of accident had been 
gh^en, and the radiograms suggested that the lesion Avas of old standing ; and 
although the man denied any preAoous injury, he AA'as knoAim to liaA’c ‘sprained’ that 
AATist tAvo years prcAdously by a fall from a bicj’cle. 

After-iiistoby. — He resumed light Avork eight Aveeks after operation, and full 
Avork as a bricklayer in four months. He has left the district, but reported in June, 
1931, that he has been able to Avork fulltime cA^er since, though he has some stiffness, 
and A'ery occasionally some pain, after a hard da5’’s AA'ork. 

Case 2. — J. A. H., age 31, brickla 3 'er. (Mr. L 3 Tle.) 

On Aug. 26, 1927, he Avas struck by a falling brick and fell heaAnb^ on his out- 
stretched hands. The left AATist SAvelled up and became painful and AA’as X-ra 3 ’ed 
at the infirmary three days after the accident. The radiogram aa’us returned as 
shOAA’ing ‘no bony injury’. 

X Ray. — The patient Avas treated for some months, Avithout improA^ement, and 
radiograms repeated in December, 1927, shoAA’ed absorption of the left semilunar 
bone about a fracture on the eoncaA’e distal artieular surfaee (F?g. 439) Re-exanuna- 
tion of the first radiograms shoAved the presence of a fine fissured fracture in the 
same situation, AA'hich had been missed b3’- the radiologist. 
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Prowed conscn-tive Watmcnt continued l™t the symptoms persisted, 

,... , v. .. . '“-f Dceentto, M 28 , tUroogU o 

dorse; inmion.' ' After operation the patient teas “ slightly improved, as the ntrst 

and mturned shortly altenvards to ivork as a foreman bricklayer. 



Fjo. 439. — Case 2. Absorption of semilunar Fig. 440. — Case 2. Deformation of 

around a fissured fracture (Dec. 20, 1927). semilunar (Oct. 10, 1928). 


Re-examined in June, 1931 : There is some restriction of the movements at 
the left VTist, but otherwise it appears to be normal. Finsterer’s* signs are negative. 
No wasting of the forearm muscles. He says that he cannot support the weight of 
his body on his left hand, and sometimes gets pain in the vTist. He is Avorking 
fairly regularly as a foreman bricklayer, and has no difficulty in doing “ work where 
skill is required rather than labour”. He was satisfied ivith the result of operation, 
but thought that it had been delayed too long, and said that “if he broke the 
other vTist, he would have the operation right away”. 

Case 3. — G., female, age 18. 

Attended the Royal Infirmary in January, 1931, complaining of pain, swelling, 
and stiffness of the right mist, of about two years’ duration. The trouble had 
commenced gradually, shortly after an attack of scarlet fever. There was no history 


Finslerer s signs of fracture of the semilunar: (1) Tenderness in the region of the 

knuckle of the third metacarpal bone of the closed fist ; 
and (..) Retraction of that knuckle — from vertical shortening of the semilunar — in com- 
pression fracture. 
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of injury. She was then a general servant, but the "UTist got so ])ainful after 
scrubbing floors, that she became a shop-assistant. The wrist then improved for 
a time, but later the symptoms returned and comj)eIlcd her to give up work 
altogether as she was unable to liandle even light %veiglits. 

She was treated with massage and hot Avhirlpool Ijaths for tlircc months from 
October, 1930, without improvement. In .Tamiary, 1031, there was a slight amount 
of swelling over the back of the right Avrist, Avith tenderness on pressure over the 
semilunar bone. MoA-ements Avere restricted to about one half of Die normal range, 
Finsterer’s signs AA'cre negatiA'c. Wassennann ncgatiA-c. 

X Ray.— The radiograms shoAA’cd typical degencratiA'c changes Avith deformation. 

ConserA'atiA^e treatment Avas again tried for three months. Coarse intra- 
articular creaking on dorsiflexion Avas noticed in March. 

Opeeation. — ^T he bone Avas excised through a dorsal incision on A])ril 9. It 
broke up and Avas remoA’ed in bits. 

Pathologist’s Repoet. — N o organisms found on bacteriological examination 
of the freshlj’^ excised bone, and cultures remained sterile. “ The bone shoAVs marked 
changes. The marroAv is replaced by fibrous granulation tissue, in places dense and 
in others younger and looser. The productiA’C osteitis and osteochondritis mentioned 

by EAAong (see \'^oshcl!) is shoAA-n (Pigs. -141, 
jf--.-— . 442). The condition does not noAi’ .seem to 



bcactiA'e. It appears to be a form of osteitis 
fibrosa probably traumatic in origin. There 
is no microscopic evidence of infection.” 






Fjg. 4*41. — Case 3. Showing dense fibrous Fig. 442. — -Case 3. From fho nrca marked 

tissue replacing bono-marrow (A), and earlier A in Firi. 441. Portion of bono .sliowing whorls 
granulation tissue (A1). At B ia evident the of fibrous tissue and grnnulntion tissue oceupy- 
thickening of fibroenrtiiago. (X 5.) ing bono-marrow. {X 40.) 

After-iiistoea’. — Intra-articular crepitus and pain persi.sted after operation. 
On Aug. 4, a ncAvly formed fibro-osseous nucleus and a fragment of the anterior 
horn, AA’hich Avas adherent to the anterior ligament in front of the os magnum and 
had been missed at the first operation, AA'cre excised. Progress after the second 
operation AA^as satisfactory. The patient Avas able to do houscAvork in September, 
and resumed her ordinary AA’ork in October. 

Case 4.— W, S., age 34, collier. 

Ceased AA'ork in January, 1931, and claimed compensation for ‘sprained AATist’, 
When seen a fortnight later he gave the foIlOAA'ing history : The left AATist had 
troubled him off and on for three months, hut there had been no injurj'- to it 
“except for knocks and humps in the course of his Avork”, and finally, “it AA'ent 
altogether, and he couldn’t get the hand back to use the pick 

There AA'as some SAvelling OA^er the back of the left Avrist, Avith maximum tender- 
ness on pressure OA^er the semilunar bone. Flexion and extension mOA'ements Ai'ere 
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limited to about one-third of the normal range. Finstcrers signs were negative. 
Wassermann negative. 

X Ra.y. — The radiograms showed the tj'pical deformation and sclerosis of 
Kienboclt’s disease (Figs. 443-440). 

Conservative' treatment was tried for three months with little improvement, 
and an attempt to resume work failed. Liabilit3’^ was repudiated as there had been 
no accident, and the X-ray appearances suggested that the disease was of old 
standing. 

Operation (April 23, 1931). — ^Tlic semilunar was excised through a dorsal 
incision. The bone fragmented during removal. Bacteriological examination of the 
fresh specimen, was negative, and cultures remained sterile. 

Pathologist's Report. — “There arc small areas similar to those in Case 3, 
with a replacement granulation tissue. The condition is, however, much more 
recent, and in areas where the process is active there arc giant cells (osteoclasts) 
lying in bays and lacuna; of dead bone fragments, which probably represent remains 
of fractured cancellous bone (Figs. 447, 448). The granulation tissue is to be found 
not only ndthin the bone but also around 
the vessels in the cartilage, and the outer 
aspect of the cartilage is more firmlj' 
attached to a greater amount of denser 
fibrous tissue.” 
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Fig. 447, — Case 4. *, Granulation tissue 
replacing marrow ; B, Dense fibrou.s ti.ssno sur- 
rounding an area tvhoro there is absorption of 
dead faono ; C, Vascular spaces in cartilage, 
showing granulation tissue. (X 6.) 


Fin. 448 . — -Case 4. From the area marked B 
in Fiff. 447. Aren .showing dond bony fragments 
undergoing absorption by giant colls Denso 
fibrous tissue at the periphery. (X 40.) 


After his claim for compensation had been dismissed the patient came back to 
say that he remembered an old injury to the WTist. As a lad (aged 14) he worked 
on a farm, and whilst engaged in milking a cow, it kicked out and spun him round 
so that he fell heavily on his outstretched left hand. He tvas off work for ten days, 
and the ivrist was treated for a sprain. He then resumed work, and two or three 
years later went in the pit, where he had been at the coal face for many years. The 
ivrist had not troubled him again until three months ago. The quiescent period 
in this case, therefore, appears to be of nearly twenty j^ears’ duration. 

AFTER-nisTORY.— -He returned to light work on June 11, and soon after to his 
ordinary work. He ivrote on July 29 as follows : “My ivrist is going on excellently, 
and I can do a full day’s work at the coal face, which is a severe test, as the coal is 
very hard. I have no pain whatever, and have a lot more action now than before 
my operation.” 

Case 5,-— P. L. B., male, age 25, tube forger. 

On Feb. 20, 1929, he was drawing a tube out of the bush, and before he had a 
proper grip on the tongs, the crane took off and jerked his right wist. He finished 
the lift and continued to work, but went to his doctor “happen a fortnight later” 
because of pain in the wist. He visited the doctor seven or eight times between 
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March and August, when he had to stop work, because the wist was so painful and 

swollen “that he couldn’t wash or dry Mmself”. , , • , , 

X RAY.~An X ray taken in September, 1929, showed t3'pical changes of 


Kienbock’s disease, _ , , , i., : * 

The man then complained of pain in the front and back of tlie 'wrist. Ihere 

was no swelling, but considerable limitation of flexion and extension. Fmsterers 

signs were not present. . , , , j , . 

A claim for compensation was repudiated because there was considerable doubt 

about the circumstances of the alleged accident. 

ArTER-insTOHY.— He returned to light work, and continued to do that for a 
i^ear, but then changed his occupation. His present condition cannot be ascertained . 


Case 6.~J. H., age 24, trammer {pushing tubs) in pit. 

On March 15, 1930, he injured his right wist through falling forward and 
striking the palm against the edge of the tub he was pushing. He finished the shift 
and was tlien off work for a fortnight, while the wrist, which was painful and swollen, 
was treated for a sprain. He returned to ivork witli the wist bandaged, but had 
to give up in December, 1930, as the wrist was too painful to use. He had treat- 
ment for five months, then went back to ivork, wearing a WTist-strap, 


Fios. 449, 450. — Case G, Antero-posterior 




and lateral views of right wrist. 


over tho riohi i M localized tenderness on pressure 

sTiStlv restriLd .Fmsterer’s signs were negative. Movements were only 

present. painful. No wasting of the forearm muscles was 

;t semHunar is flattened and fragmented. In the lateral view 

It can be seen fitting over the head of the os magnum like a cap. The apnearances 
arc strongly suggestive of Kienbock's disease {F%s. 449 4501 ^ appearances 


Case 7. IV. S., age 24, collier. 

.nil "ramuK^nil, S d™’ I'’’,” ’“"A''"** 

a trivial matter, and failed to report it* ’^fgarded the occurrence as 

weeks, and continued to work on Y ® wist-strap for two or three 

discarded the strap and worked for five mnntf working. He then 

P ana uorkea tor h\e months comparatively free from pain. The 
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pain, stiffness, and swelling of the wrist then returned, and after he had been off 
work for three weeks he sought adviee at a district hospital, where the mist was 
X-rayed. 

X Ray. — The semilunar is not much flattened, but it is densely sclerosed and 
fissured. The appearances are suggestive of Kienboek's disease. 

No claim for compensation was made because of the absence of notice. 

Case 8.- — G. S., age 55, stallman in pit. (Mr. Sutcliffe, Chesterfield.) 

In January, 1023, he rvas struck on the back of the right wrist by a fall of 
timber. The wrist was X-rayed, but he docs not think any fracture was discovered, 
as no splint was applied. The painful and swollen wrist was treated by rest and lead 
and opium- applications, and later bj' ma.ssagc. He was off work for five months. 
He has had some pain and stiffness in the wrist, and loss of strength in the grasp 
of that hand, practically ever since, and these troubles gradually got worse and 
compelled him to give up work two months ago. 

When he first attended Chesterfield Hospital, in August, 1931, the range of 
movement at the right wrist was found to be diminished in both flexion and 
extension. The grasp was weakened, and he complained of pain in the wrist on 
movement and on pressure over the front and back of the carpus. 

X Ray (Aug. 19, 1931). — “The semilunaris flattened and mottled and shows 
considerable sclerosis. The appearances arc suggestive of Kienboek's disease with 
secondary osteo-arthritic changes in the styloid process of the radius, the scaphoid, 
and cuneiform.” 

Case 9. — S. D., age 21, collier. (Dr. Hurst. Chesterfield.) 

Worked as a trammer in the pit from the age of 14, but had to stop three 
years ago because of pain and stiffness in the left wrist. He was off work for 



Figs. 451. 462 . — Case 9, Bilateral Kienboek's disease ; right wrist. 

six months. The wrist was X-rayed and treated at Chesterfield Hospital. The 
patient then returned to haulage work for two years, but had pain in the left wrist, 
and six months ago he began to have trouble with the right wrist as well. He tried 
to start work at the coal face four months ago, but had to give up, as both wrists 
were very stiff and painful. Since then he has been on the panel, and has again 
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received ,.„spi,e,,t,e»t„,e„t without — i henef... He can ten, e„, her no dehnite 

injury to the wists or accidents o J ^ antisI is very restricted 

The active and passive range of «™nmt 

and painful, and there is L^slightly restriSted, and there is local 

3Lsrir;Sr‘ov:' S Se^. Lt^„o awe,.,„. ot tissues. 



Figs. 453, 454. — Case 9. Bilateral Kienbock’s disease : left wrist. 


X Ray. — T he radiograms showed typical changes of Kenbock’s disease in 
both semilunars {Figs. 451-454). 

Operation (Dec. 7, 1931). — ^Excision of the right semilunar through a dorsal 
incision. 


Case 10.~G. K„ age 60, collier, (Dr. Evans, Grassmoor, Chesterfield.) 

In 1920 he sustained a severe blow on the back of the right UTist from a 
‘YTinger’ in the pit. He was off Avork for two months, and then returned to his 
ordinary work. Ever since then he has been troubled at intervals with pain, 
swelling, and stiffne.ss in the WTist, which gradually got worse and made him give 
up work altogether in October last. In the earlier years he improved with re.st and 
treatment, but is now unable to do any rvork which necessitates use of the injured ■ 
UTist. 

X Ray, — The radiograms shorv very advanced degenerative changes in the 
riglit semilunar, with osteo-arthritic changes in the neighbouring articular surfaces. 

After-history. — ^The patient is now receiving compensation, and has been on 
compensation at intervals since his accident. 

Case 11. — S. A., age 21, housewife. (Dr. Kemp, Thurcroft, near Rotherham.) 

Two years ago she slipped while washing the floor, and fell heavily on the palm 
of the left hand. The rvrist was painful and swelled slightly, but after a few days 
she felt nothing of it till she began to get about after her first confinement in June, 
1931. The pain then became ver>' severe if the wvist were touched or knocked, 
and she could not U'ring out clothes or scrub floors. The "WTist “ seemed to lock 'when 
It was twisted, and she had to move it about to work it loose again”. 

lYhen seen in October there ivas marked swelling over the back of the left 
urist. uilii limitation and pain on movement in all directions. 
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X Ray. — ^The radiograms (Figs. 455-457) showed marked selerosis of the left 
semilunar, with fragmentation and degenerative ehangcs. 



Figs. 456, 4501 , — Case 11. Antero-postorior nncl Intern) views ot left wist. 



Fig, 457. — Case 11. Oblique view. 
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Operation- (Nov. 5).— Excision of the semilunar through a dorsal incision. 
The hone fragmented and was removed in hits. The swelling of the synovial mem- 
brane around the hone was particularly marked, and the surrounding tissues were 

congested and oedematous. „ . . , , , ,, 

Pathologist s Report. — Semilunar hone. Cartilage necrotic and bone probably 
necrotic. Lacun® contain granular unrecognizable material, apparently originally 
cellular — -? marrow altered by decaleif 3 ung fluid — but the other bones examined did 
not contain marrow. At one end cortical bone appears to be in process of erosion 
by cellular granulation tissue growing in from without. 

Case 12.— E. W., age 23, female, domestic servant. (Mr. Sutcliffe, Chesterfield 
Hospital.) 

At the age of 12 she fell at play and fractured the lower end of the right radius. 
The forearm was in splints for a month. In September, 1930, she attended out- 
patients, complaining of pain in the right UTist which interfered with her work, and 
had gradually become worse during the preceding twelve months. She was treated 
for two months bj' radiant heat and rest on a splint, without much improvement. 

X Ray. — ^The radiograms showed fragmentation and sclerosis of the right semi- 
lunar (Kienbock's disease). No sign of old fracture of radius. 

Operation (Nov. 4). — Excision through dorsal incision. 

APTER-niSTORY (Dec. 31). — ^The patient reports that the pain lias gone but the 
wrist remains stiff. She can do housework, but cannot resume domestic service as 
the uTist is easilj' tired. 


DISCUSSION. 

Our twelve cases confirm in general the accei>ted facts as to the incidence 
and clinical features of the lesion. The number in males predominates by 9 
to 3. The right side is more often affected, and as a rule it occurs in those 
engaged in the heavier forms of manual labour, between the ages of 18 and 40. 

The former facts require no comment, for they are to be expected in 
a lesion which is usually caused by traunia, but the age appears to have a direct 
bearing on the occurrence of the condition, as the usual injury — a fall or blow 
causing forcible dorsiflexion of the wrist— is more likely to cause, in younger 
^ separation of the inferior radial epiphysis, whilst in older people 
a o les s fracture is the more frequent result of that type of accident. 

le lesion is, in the great majoritj’^ of cases, undoubtedly caused by 
injury, ivhich may be of a comparative!}'- trivial nature, with the result that 
le emporary pain and swelling of the wrist which follows is treated as 
a simp e sprain, while even if an X-ray examination is made, the tiny fissured 
(e^(T bone may escape detection even by an experienced radiologist 

ip.g., ase 2). Massage and movements are instituted as soon as the more 
subside, without the sufficient immobilization which is so 
ssen la in carpal injuries to ensure repair of the bone lesion. The patient 
bis ordinary rvork, or returns to it too soon. The 
during the latent period, and the characteristic 
or fnllmvc r about gradually, from continued occupational strain, 

01 loltovs some further trivial injury. 

maioritv J radiograms {Case 2), and the histories in the great 

is secondarv almost comdneing evidence that the deformation 

and wc doubi if ^ progressive pathological process, initiated by trauma ; 
does ocemt 
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Etiology of Kienbock’s Disease. — The semilunar bone is, from its 
anatomical position, liable to mechanical injury when the hand is violently 
dorsiflexed ; and in a dissected wrist, when tiic dorsal ligaments are removed 
to expose the back of the semilunar — without interference with any of the 
other ligamentous structures of the carpus — in dorsillcxion of the hand, the 
semilunar is seen to be ‘crowded out’ by its neighbours which are firmly 
attached to the strong lateral ligaments, so that it tends to spring forward, 
and after removal of the dorsal ligaments* it can be dislocated by comparati\’ciy 
little force on to the palmar surface. Whilst the dorsal ligaments remain 
intact, it keeps in position, and is subjected to stress between the head of the 
os magnum and the unequal counter-pressure exercised on its pro.ximal aspect 
by the triangular fibrocartilage and the more resistant median articular facet 
and edge of the inferior surface of the radius. 

In one of Sluller’s cases the semilunar dcvciojDcd an extreme degree of 
deformation as a probable result of the abnormal ])ressurc strain to which it 
was exposed because the ulna was shortened by old disease, and that author 
expressed the view that even a comparatively slight degree of shortening of 
the ulna might be a definite etiological factor in the disease. Blcnckc found 
a slight variation of this nature in no fewer than 11 of his -13 cases. 

The fact, however, that fractures of the scaphoid arc comparatively 
common, though degenerati-\'e changes in that bone are rare, whilst the 
opposite is true as regards the semilunar, calls for explanation. There appears 
to be definite justification for the suggestion that tiic degenerative changes 
in the bone are closety associated with its poor blood-supplt/, for the bone 
occupies a central position in the joint and lacks the broad vascular lateral 
attachments of the scaphoid and cuneiform. Further, it is covered on two- 
thirds of its surface by cartilage, which has not the regenerative power of 
periosteum. 

Similar conditions prevail and probably account for non-union in intra- 
capsular (subcapital) fractures of the neck of the femur : aird degenerative 
changes very occasionally occur, for the same reasons, in the intra-articular 
fragment of an ununited fracture of the proximal third of the carpal scai^hoid. 

The infrequent cases in which degenerative changes occur in the semilunar 
without any history of injury present a more dilfieult problem. Muller's 
suggestion that repeated minimal traumata incidental to any heavy occupation 
may suffice to cause the disease is borne out in the bilateral case in our series 
{Case 9) and by manj^ other recorded cases. 

It is further possible that the occasional examples of ‘ semilunitis ’ which 
may occur without injury, and are characterized by the early X-ray appear- 
ance of dense diffuse sclerosis which appears to indicate complete necrosis 
of the bone, may be due to an attenuated infection, as Axhausen suggests. 

Clinical Signs and Symptoms.- — These are remarkably constant, and fall 
into three periods, in the majority of cases, in which the lesion is caused by 


* The separate ligament, which Delbet describes as the ‘ frein du semilunar’, as, while 
intact, it prevents enucleation of the bone, appears to be merely the deeper fibres of the 
strong dorsal radiocarpal ligament, which runs obliquely downwards and inwards from 
the posterior border of the inferior articular surface of the radius, to become attached 
to the semilunar and cuneiform. 
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some definite injury. The injury commonly consists m a 
stretched liand, or a blow on the base of the palm which causes forcible dorsi- 
flexion, but occasionally the semilunar is damaged by a blow on the knuckles 
of the closed fist or on the back of the wrist. Pain, swelling, and limitation 
of the movements of the wrist ensue, and last from a feiy days up to two or 
tlrree weeks. After a variable and often long quiescent interval, which lasts 
for months or years, some further slight injury, or perhaps continued occupa- 
tional strain, "determines a gradual return of the local symptoms, which 
eventually become sufficiently severe to compel the individual to cease work. 
Where there is no history of injury the onset of symptoms is insidious, and 
corresponds with this third stage, which is associated with definite deforma- 
tion of the bone. The clinical manifestations arc pain in the wrist, with 
maximum tenderness on palpation over the semilunar bone. Some cedematous 
swelling may be present over the back of the wrist, and in some cases a bony 
deformity, caused by projection of the flattened bone, may be appreciable. 
The hollow which can be felt with the tip of the finger in a normal wrist 
proximal to the head of the os magnum is then replaced bj^ a bonj'" prominence. 
Finsterer’s signs may occasionally be present {see footnote, p. 579). Flexion 
and extension movements are invariably restricted to one-half or one-third 
of their normal range ; and both active and passive movements are painful 
and occasionally accompanied by intra-articular crepitus. The relations of 
the styloid processes are unaltered. In a few cases some wasting of the 
muscles of the forearm has been noted. The latent period in the usual clinical 
history, and the gradual onset of the symptoms, exclude dislocation of the 
semilunar, while the X-ray findings — which alone permit of a correct diagnosis 
— differentiate the lesion under consideration from tubercle and from osteo- 
arthritis of the carpus. 

X-ray Appearances. — Skiagrams of the wrist show the bone to be flattened, 
and in lateral views it is seen to be sausage-shaped, the anterior and posterior 
horns being spread out over the head of the os magnum. The radial articular 
facet loses its convexity and becomes flattened. Its normally smooth outline 
is replaced by a wavy or irregular surface and the sharply defined limits of 
the normal bone are lost. Curved linear shadows are frequently present in the 
proximal third of the bone and are seen running more or less 2rarallel to the 
radial articular surface. The bone markings are lost and islands of sclerosis 
with intervening areas of rarefaction appear. 

Considerable stress has been laid upon the occurrence of fragmentation 
in the bone, but this is not a jirominent feature in our cases. It is, however, 
present in Case 6 and probably in Case 1. 

In those cases where skiagrams of both wrists are available for comparison 
two additional features can be demonstrated. Thus in Case 3 the semilunar 
appears to have rotated slightly round the head of the os magnum. Cases 
3 and 4 also show considerable shortening of the carpus on the diseased side. 

n long-standing cases marked hypertroijhic changes appear in the ncigh- 
affcrtcd styloid processes of the radius and ulna being chiefly 

Histological Fm(lings.--Thesc vary to some extent ivith the stage and 
duration of the lesion, but in general there is an association of active absorption 
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of the bone lamellfc together with replacement by grannlation tissue which 
fills the enlarged bone spaces. This ])ieture, which is characteristic of an early 
stage of bone repair, is in Kienbbek’s disease peq:)etuated bj" conversion of 
the granulation tissue into fibrous tissue, instead of caleifieation. 

The mieroseopic appearanees suggest that this is due to disturbance of 
the blood-supply, and the varying age of the fibroccllular tissue in different 
parts of the same section indicates that this fibrous replacement is a slow 
process which lasts for months and years. During this time, any fresh injury 
may serve to light up the local lesion, increasing the absorptive process and 
leading to deformation or pathological fracture. 

Prognosis and Treatment. — Hosford's statement in a recent article that 
“ the end-result of fractures of the scaphoid which have been overlooked 
tends to be a good deal worse than those which arc recognized and treated 
immediately ”, is equally true of the .semilunar, where, unfortunately, fractures 
are even less often diagnosed in their early stages. 

If, however, a fissured fracture be recognized, the hand and wrist should 
be immobilized for six weeks on a short dorsificxion splint, with the fingers 
flexed, before massage and active movements are commenced. 

In the case of a compression fracture with gross deformity, and in the 
later stages of Kicnbock’s disease, where the semilunar is deformed and has 
lost all semblance of its normal shape, excision should be carried out as soon 
as possible, before osteo-arthritie changes develop in the contact articular 
surfaces, if the patient’s age and occupation justify it. 

In the early stages of Kienbock’s disease, where the radiograms show 
sclerosis or ‘mottling’ without any, or with but little, alteration in outline, 
conservative treatment by rest and physiotherapy may still achieve a cure ; 
but, with deformation of the bone, permanent disability with much discomfort 
and serious loss of function is inevitable, for, although some symptomatic 
relief may be effected by rest and non-operative methods of treatment, the 
troubles recur as soon as the patient attempts to resume labouring work. 

Operative Treatment : Excision of the Semilunar Bone. — The dorsal route 
is generally employed, as the volar approach necessitates partial division of 
the anterior annular ligament, opening up of the common flexor sheath, and 
retraction of the median nerve. 

With the hand forcibly adducted at the lorist, a straight incision of about 
two inches in length is made, with its proximal third over the lower end of 
the radius, just to the inner or ulnar side of the tubercle Avhich marks the 
oblique grooA'^e for tbe long extensor of the thumb, Avhilst the distal two-thirds 
run down the back of the carpus in the depression — Avhich can be felt by 
the finger-tip — betAveen the tendon of the extensor carpi radialis breAUor, 
on the outer side, and the extensor tendons of the index on the ulnar side 
{Fig. 458). 

The posterior annular ligament is partly diAuded, and the common 
extensor tendons are retracted as far as possible inAAnrds, and, with the hand 
still held in forcible adduction, the articulation is opened as far imA^ards under 
the extensor tendons as possible, because the semilunar lies under coA^er of 
them, and its outer side only is exposed' on their radial side Avhen the hand 
is fully adducted at the Avrist. 
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The articulation between the scaphoid and semilunar is exposed ivhen 
the edges of the incision in the posterior ligament are retracted, ‘vnd with 
a sharp rugine the dorsal ligament Avhich connects the semilunar with the 
os magnum below, and the lower edge of the radius and the posterior edge 
of the triangular fibrocartilage above, is gradually divided. A blunt-pointed 
tenotome is then slipped from below upwards into the articulations, with the 
scaphoid on the outer and the cuneiform on the inner side, to divide the inter- 
osseous ligaments between their proximal edges, and the semilunar is removed 
with a curved dental elevator or similar instrument. The friable bone invari- 
ably breaks up, and its complete removal is by no means an easy task, as the 
exposure is limited and tiny fragments are apt to be left adherent to the 
anterior ligament in the depths of the wound. 

The removal should be careful and com- 
plete, as any residue may impair the post- 
operative result — e.g., Case 3. 

The results after operation have been 
dealt with at some length in the after- 
histories of our own and other published 
cases. In general, the pain is relieved or 
cured, and the outlook as regards recovery 
of function is excellent, Avhere progress is not 
impeded by any question of litigation. There 
is, however, some permairent loss of range 
of movement, which as a rule gi^'-es rise to 
insufficient disability to affect the wage- 
earning capacity in ordinary labouring Avork. 

The question of compensation often arises 
in this disease. As Ave haA^e seen, the lesion 
is certainly due to injury in the great majority 
of cases, and there is no doubt about the 
question of liability AA’hen the radiograms 
shoAA' a fissured or compression fracture sub- 
sequent to a definite injury. The difficulty 
arises in those cases in AA'hicli the original 
injury Avas of a comparatively trmal nature, 
as a claim is seldom made at that time or 
during the short period of partial temporary 
disability Avhich ensues. The quiescent inter- 
A'al may last for months or j''ears. and 
compensation is usually claimed AA'hen the disability recurs, either as a result 
of some fresh injury or from the strain of heaA'-y occupation. The radiograms 
then reveal the presence of an old-standing lesion which could not have been 
caused, but might have been aggrax^ated, bv recent injury, and if the occur- 
rence of such can be proved, tlie employer at the time it was sustained mav 
be held liable. hen, howcA-er, the recurrent disabilitv is due to occupational 
strain wfihout any fresh accident, the liabilitv should date back to the 
primary injury : but the lapse of time, and often the absence of notice 
prejudice any claim for compensation. 



Fig. 458. — Line of incision jv\at to 
the radial side of extensor tendons of 
index. 1, Extensor carpi radialis 
longior ; 2, Extensor carpi radialis 
brevior ; 3, Extensor ossis metacarpi 
poUicis ; 4, Extensor brevis polHois ; 
5, Extensor longus pollicis ; Sc, Sca- 
pboid ; R, Radius ; U, Ulna. {From 
Farabt.uf, slightly modified.) 


may 
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SUMMARY. 

Fracture of the carpal semilunar is not uncommon, though often unrecog- 
nized, and the resulting local reaction is treated as a sprain, without suflicicnt 
immobilization. 

The processs of repair in the damaged bone is retarded by the defective 
blood-supply and the poor reactive jjowers of its cartilaginous covering. 

A slow iDrogressive degeneration (‘Kicnbock’s disease’) with absorption 
of necrotic bone lamellse and fibrous replacement then takes place during 
a varying and often long quiescent interval, which is ultimately followed by 
deformation of the bone, with recurrence of the local sym]5toms and continued 
disability. 

A similar local reaction may result from repeated minimal occupational 
traumata, and in exceptional cases may be caused by an attenuated infection. 

We are indebted to our colleagues iMr. Brockman and Mr. Lytle for Caftcft 
1, 2, and 11, and to Mr. Lionel Sutcliffe of Chesterfield Hospital, and Dr. Grout, 
Radiologist to the Chesterfield and the Royal Hospital, Sheffield, for the 
histories and radiograms of Cases 8, 9. 10, and 12. 


BIBLIOGRAPHY. 

Axhausen, Arch. f. Min. Chir., 1924, cxxix, 20. 

Blaine, Jour. Amcr. Med. Assoc., 1931, 492-49.5. 

Blencke, a., Ac/a chir. Scand., 1930, Ixvii, 91. 

Buchjlan, J., Ann. of Snrg., 1928, Ixxxvii, 892. 

Cary and Barnard, Calif, and Western Med., 1931, 30. 

CoRDES. E., Beitr. z. Min. Chir., 1930, cxlix, 28. 

Delbet, P., Bidl. cl Mem. Soc. dc Chir., 1908, .377. 

Destot, Paris nicd., 1913-14, 405. 

Finsterer. H., Beitr. z. Min. Chir., 1909. 

Fontaine, R., Bev. dc Chir., 1925, Ixiii. 709. 

Gold, E., and Winkelbauer, A., Arch. f. Min. Chir., 1927, cxivi, 510. 

Goldsmith, R., Ann. of Surg., 1925, Ixxxi, 857. 

Haenisch, Forts, a. d. Gcb. d. Bontgcnstrahlen, 1910, 239. 

Henderson, M. S., Jour. Bone and Joint Surg., 1920. viii, 504. 

Hosford, .1. P., Proc. Boy. Soc. Med., 1931, May, 982. 

Hunt, Ann. Anat. and Surg. Soc. N.Y., 1881, 110. 

.Jaroschy, W., Beitr. z. Min. Chir., 1928. cxliii, 75. 

Kienbocii, R., Forts, a. d. Gcb. d. Bontgcnstrahlen, 1910, 70. 

Kurlander, J. .1., Ohio Slate Med. .Jour., 1927, April. 

Lericiie, R., and Policard, A., Physiologic palhologiquc chirurgicalc, 77. 

Mouchet, a., Bidl. et Mem. Soc. dc Chir., 1922, 302. 

Mouchet, a., and Pilatte, R., Bev. d'Orthop., 1919, 521. 

Muller, W., Beitr. z. Min. Chir., 1920, 004. 

Peste, Bull, ct Mini. Soc. Anat. de Paris, 1843. 109. 

Pfitzner, Zeits. Morphol. u. Anthrop., 1895, ii, 70. 

Preiser, G., Forts, a. d. Gcb. d. Bontgcnstrahlen, 1910-11, xvi, 300. 

Riches, E. W., Lancet, 1929, ii, 1189. 

Rogers. M. H., Boston Med. and Surg. Jour., 1922, 730 ; Surg. Clin. A'. Amcr., 1921, 097. 
Santozki, M., and Kopelmann, S., Forts, a. d. Gcb. d. Bontgcnstrahlen, 1929, xxxix, 1000. 
SoNNENSCHiEN, H. D., Mcd. Jour. and Bee., 1927, cxxvi, 18. 

Speed, K.. Fractures and Dislocations. Philadelphia : Lea & Febiger. 

Van Valkenburg, F. W., Minnesota Mcd., 1928, xi, 181. 

VosiiELL, A. F., Southern Med. Jour., 1930, 321. 

IVebb, R. C., Ann. of Surg., 1920, Ixxxiv, 703. 



^^Da.Tid 






Jo 


ByOATlo 

Bv o 

ioois 


Of* 




r 5 -' 3 M.«j !“<=", 


eeiit 

^ur 


tile 


^•Ar.G. 


or 






or^co. 


atid 


A'BU- 


aysts 




per,;., ey.r'' ^ ^Ponta,r ^u’iue uc 


deen 

«ie 

fy abo"" are 


ion 

onje 


-■«': «r*«.o :“„7 j'-«e e„o ;• 


'"'’« m 2 ; f «“"e„, „., 

Pot oafr ^^Pectr ’ 


of 




; Pot innr i'Pots of „ r "'rites / 
basj 3 41 o ^^”°poeeuo'^ 

Iiinn. - P®sed on a,, '^.p^ses ..- mw.- ' 


^Pto a « PuCo,?!-^ 


^^gently 




* WeC'JO'iarj, 


^Pstiv, 


i£5SK§S?;f*‘5“5s* 


s is j y oj'st 
*Mdec)fy 


.: ? «■« Perie"'?f'“ a„d V Se,i" --ecord,. , 


as 


on 


;. f Pords 

'aijerJ ;» 

Pd, be 


f'*'«tio„;,':™«mot(.„Z' ''«;o„e. :;■;; » hun^;- «?«. 

' bes ' 

W™, ^'"ciyfVad f;- '>J'Se,ve'i;7 '■'"'■ded ;„ 
l>'0t,T ,yw«w dise?//;- '»«•=, Jr-'yade^^^d VOe".’'*®' iitere 

i- 37 f 


iP’oduce 

of 


O, 


lave 

oca- 


too ''"t’''arder? ^arn-o ^ Peen 2 "“‘’''^p error/ "'"p "'eP r/' 

- 7 >c;- '.ej; 7 : 4 . Cet 

"PeS"" '’^P 0 tSV""P^ P-a^ fro‘^'°^^-V, 

•'^‘il'o ;.. . '^‘'Scn.ow. « Drr^^ , fllrij-, 


Piter,. Parg-es g ^^°Ppbus 

'■'■'’-CS" 54 '"; 


PPccted 



594 THE BEITISH JOURNAL OP SURGERY 

lung, wliich had collapsed and had become crowded by air-pressure against the 
mediastinum, remained firmly adherent there and has never since expanded 
to any appreciable extent. Nevertheless the patient is at the. present time 
wonderfully fit, all things considered, and in spite of occasional ])criods of 
disability continues to render valuable service to liis country politically as 
well as industrially. For various reasons, therefore. I think this ease, which 
was in the main under my surgical care in Dunedin. New Zealand, is worthy 
of being recorded in some detail. 

CASE REPORT. 

T. B., a sheep farmer from boyhood, was tlirovm from his horse on Jan. 20, 
1924. His age was then 47, and he had jircviously enjoyed the best of healtli. 
After lying dazed for a few moments he picked himself up, and with some diHiculty 
remounted his horse, rode liomc, and went to bed. He slept but little that night, 
but in the morning he got up, and actually worked for an hour or more drafting 
sheep. He felt pain in the right shoulder and Tipper part of the right chest in 
front, and could only use his left arm in his work. He found himself becoming less 
and less fit for exertion, and on the fiftli day after his accident consulted his doctor 
(the late and much esteemed Dr. Gabites, of Timaru). 

On examination no external evidence of injury was discovered, but all the 
classical symptoms and signs of a right-sided hydropneumothorax were present. 
Fluid reached to the level of the 3rd costal cartilage : air filled the pleural cavity 
above this line ; the heart apex was displaced an inch and a half to the left ; 
heart-sounds were pure, but rhythm slightly irregular ; the inilsc-ratc was 120 and 
the temperature 101° F. ; breathing was rather distressed, 32 to the minute : and 
the face a little cyanosed ; but there was no cough and there was no expectoration 
until quite a month had elapsed from the time of his injury. An X-ray examina- 
tion confirmed the ordinary clinieal findings, and the diagnosis arrived at was 
hydropneumothorax, resulting from laceration of the right lung. No abnormality 
was discovered in connection with the liver or kidneys or other organs. 

With rest in bed and ordinary medical treatment the jiatient grew worse : 
breathing became more ditlicult, appetite was lost, and there was nnich windy 
distension of the abdomen. During the next three months tlic aspirating needle 
was used on five or six different occasions, some air at high pressure and slightly 
blood-stained fluid in quantitj" varying from 10 to 80 oz. being drawn off, and 
much though only temporary relief thereby obtained. Microscopic examination of 
this fluid showed only red cells, Ijunphocytes, and polymorjrhonuclcar white cells. 
No tubercle bacilli were found. 

After the last aspiration the patient felt well enough to return to his home 
and attempt a little work, but as soon as the fluid and air accumulated again he 
became cyanosed, weak, breathless, and feverish. He noted now that the little 
bouts of coughing with the expectoration of small quantities of thin watery straiv- 
coloured salty fluid, which had been occurring for about tAvo months, were getting 
more troublesome. Dr. Gabites had him X-rayed again without helpful result, and 
then brought him doAvn to Dunedin for consultation, Avhere he was placed in a 
private hospital under my care. 

The case was clearly one of hydro- noAV verging on pyo-pneumothorax with 
marked displacement of the heart to the left, as if from high pressure of the air in 
the right pleural cavity. Naturally in a hydatid countrj', Avith a patient exposed 
all his life to infection from sheep-dogs, the possibility— nay, the probability — of 
a ruptured hydatid Avas en\dsaged, and a positiA'C complement-fixation test of the 
patient’s blood lent considerable support to this diagnosis. 

First Operation.— On May 29, 1924, four months after the accident, an 
extensiA'e operation Avas performed. Ether Avas administered intratracheally, but 
this method proA'ed of no special serAUce as the right lung remained collapsed and 
adherent throughout. 
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A Dortion 4-V in. long of the eighth rib below the scapula was excised, and the 
ridit o euml catdty widely opened."^ I had a clear view ins de and could insert the 
hand for e^ploratL pu^ {Fig. 450). The fotowmg conditions were 
noted- (1) Tw-enty ounces or more of thin yellowish fluid numerous small 

daughter cysts the size of cherries and peas floating therein; (-) soft taw-nj- 
coloured false-membrane like thick wet wash-leather coating the p eura, both pan Jal 
and visceral, and embedded in this coating countless numbers of little cj'sts the size 
of shot and barley grains ; (3) A ruptured cyst the size of Protruding 

through a japed laceration in its adventitia, and located at the bottom of the 

compressed right lung. 

The adventitia, easily torn, was opened up more widely and the lootlier mem- 
branes and numerous daughter cysts were evacuated. All the fluid and debris m 

the pleural cavity were flushed, 
sucked, and mopped out, and the 
pleural lining and the inside of 
the cavitj’’ in the lung w-ere care- 
fully wiped over with 2 per cent 
formalin solution. No bronchial 
fistula could be demonstrated and 
there was no expectoration by 
the patient during the operation. 
Nevertheless a bronchial fistula 
was present as subsequent events 
proved, and its valvular action 
favouring ingress and impeding 
egress was no doubt responsible 
for the accumulation of air under 
pressure in the right pleural cavity 
w-ith consequent permanent col- 
lapse, compression displacement, 
and adherence of the right lung in 
the recesses of the mediastinum. 
Recognizing the probable existence 
of such a fistula I made an effort 
— unsuccessful as it turned out — 
to obliterate it, by puckering up 
and suturing the adventitia w-ith 
chromicized catgut. The right 
lung w-as reduced to the size of 
an ordinary pear and the right 
pleural cavity w-as extraordinarily 
largc and empty. I could feel the vertebral column jutting into it as if the lung 
and mediastinal contents had been crowded out of their proper habitat over to 
the left side and had become solidly fixed there. 

I closed the wound and made a futile attempt to dispense w-ith drainage, but 
a week later had to put in a tube owing to a recurrence of the former symptoms 
of embarrassed respiration and fever. 

Bacterial exammation of the fluid evacuated at the time of operation showed 
Gram-negatiye bacilli~no tubercle bacilli— and, on culture, a profuse grow-th of 
coliform bacilli which gave the sugar reaction of B. coli. ^ 

After recovering sulficiently from this operation, the patient returned home 
wwanng a tube which was removed and re-inserted, and antiseptic irrigations w^re 
adnumstered through it from time to time as occasion required. ^ 

hor a year this state of affairs persisted and the patient's health was some- 
mies better, sometimes worse. Occasionally a small c4t and fra^niemrof mem 
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Fig, 459. — ^DiagraraTnatic sketch of the condition 
found at operation. The parasitic cyst is seen partly 
extruded through its torn adventitia at the bottom of 
the collapsed lung. Small secondary cysts are seen, 
soiuo loose in the air-distended pleural cavity, some 
implanted in the thickened pleural coating. 
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inches of two ribs in the vicinity of the sinus were reniovccl, tlic pleural cavity 
again cleansed, some small cysts evacuated, and a larger tube inserted. 

Third Operation. — With the death of Dr. Gabites, the jialicnt came under 
the devoted and skilful care of Dr. W. H. Unwin, of Timaru, and he found it neces- 
sary on Jan. 5, 1920, to open once more into the pleural cavity. He made a very 
free incision, which permitted him to explore thoroughly. The lung remained 
totally eollapsed, but on probing into it in the region of the interlobar sulcus, he 
found and evacuated a nest of small cysts — the result, no doubt, of implantation 
of scolices at the time of the original rupture of the cyst in January, 192-1. Again 
the patient made a good recovery, and as before gained weight and strcngtli and 
managed to do a fair amount of bodily and mental work. At intervals of a few 
months, however, trouble with the tube, poor drainage, sepsis, discharge of cj’sts 
by the fistula or by mouth and so on would recur in greater or less degree and 
incapacitate him for a time. 

Subsequent History. — Thus he has gone on for several years, very jiluckily 
making the best of tilings, and on the whole living a useful life. In 1929 he dis- 
charged two or three cysts of considerable size from the fistula and has been much 
better since. 

Dr. Unwin -wTote as follows on Feb. 8, 1981 : On the whole the patient has 
been well since May, 1929, and he is now 14 stone in weight. He gets occasional 
rises of temperature, usually the herald of the appearance of cj'sts in the discharge. 
The right pleural cavity has progressively decreased as shown by X-ray plates. 
About November last he informed me that a swelling ajipearcd in the neighbourhood 
of the right breast, which went down rather quickly a day or two later, and a large 
cyst then appeared in the discharge. I did not sec the swelling, but if the observation 
is correct it Avould seem that there is some infection in the chest wall. The com- 
plement-fixation and Casoni reactions arc still strongly positive. If at a later date 
there is reason to believe that the patient has overcome his hydatid infection, an 
attempt might be made to elose the cavity by some jilastic jiroccdurc. combined 
if need be with avulsion of the phrenic nerve.” 

HYDATID PNEUMOTHORAX IN GENERAL. 

In a typical case, the patient is a young adult— more often a man than 
a woman — whose occupation has brought him into close association with 
country dogs, and who has thereby become infected with one or more hydatid 
cysts as a result of swallowing ova of the Tccnia cclnnococcun, and the stage 
is set and the subsequent course of events takes place in the following way : — 

1. A univesicular cyst, as large, say, as an orange, bulges subpleurally 
from the lower part of the right lung {Fig. 460). Its adventitia, composed of 
a compressed and fibrosed layer of lung and pleural tissue, is particularly thin 
and lacerable towards the chest Avail, and, as is usual in uniA^csicular, non- 
suppurating cysts, there are no protectiA'^e pleural adhesions. Where the cyst 
abuts on the deeper regions of the lung toAvards the hilus, some of the larger 
bronchi are incorporated in the adA^entitia. The bronchial Avail facing the 
cyst may be in places completely destroyed by a process of pressure-absorp- 
tion exercised by the expanding cyst, but the lumen of the bronchus, oAving 
to its epithelial lining, does not undergo organic occlusion. There are, indeed, 
one or more potential holes in these bronchi sealed only by the close co-aptation 
of the hydatid ectocyst. (Cf. the analogous effect on bile-ducts in the case 
of hepatic cysts.) 

The blood-A^essels of the adA^entitia, not being lined by epithelium, are 
mostly obliterated by pressure-fibrosis, but here and there a A'^essel of some 
size, capable of giAung rise to considerable hiemorrhagc, may persist. 
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The membranes of the parasitic cyst, consisting of the tliick hyaline 
protective ectocyst lined by the thin germinal endocyst, are tightly pressed 
against the adventitia by reason 
of the high tension of the 
enclosed hydatid fluid. There 
is no organic union between 
the parasite and its host — close 
co-aptation suffices for the 
transference of nutriment by 
osmosis. Tihe endocyst is 
dotted over with tiny brood- 
capsules just Ausible to the 
naked eye, and in these brood- 
capsules and distributed also 
in the clear watery fluid are 
myriads of microscopic scolices. 

The fluid and the scolices pos- 
sess specific toxic properties. 

2. The cyst ruptures {Fig. 

461). This event may result 
from an accident, eveir a slight 
accident, or from a violent 
respiratory effort such as 
coughing or sneezing, from 
muscular violence, or it may arise spontaneously. It is obvious that a cyst 

cannot go on enlarging in- 
.definitel}^ and rupture is a 
common ending to the enlarge- 
ment of a pulmonary cyst. 

The thin adventitia on the 
pleural aspect of the cyst is 
torn open, and the parasitic 
membranes are similarly lacer- 
ated. Hydatid fluid is forced 
out into the pleural cavity, 
and coincidently with this 
evacuation of fluid the mother 
membranes crumple and fall 
away from the adventitia. 
Thus a deficiency or actual 
hole IS laid open in the wall 
of one or more of the larger 
bronchial tubes incorporated in 
the adventitia. Through this 
hole some fluid hydatid debris 
and perhaps some blood mav 
escape into the air-passages and 
be coughed up paroxysmally, 
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and converselj'^ some air, some bronchial mucus, and jrossibly some lironchial 
bacteria, may be drawn by inspiratory action into tlic cyst cavity, and 
thence into the pleural cavity. 

It sometimes happens, as in the case described above, that, owing maybe 
to the shape of the hole in the bronchus (en hcc dc jlidc). or to a nap)7ing tag 
of bronchial wall, or to a partly adherent plug of necrosed material, or to 
the crumpled mass of mother membrane, or to the irregular accordion-like 
collapse of the thin adventitia, that a valvular mechanism is introduced, 
permitting air to enter into the pleural cavity but jn'cvcnting its cscajje again 
by way of the perforated bronchus. 

3. Thus arises a pneumothorax of high pressure and in consequence the 
collapsed lung is further compressed and crowded against and even beyond 

the mediastinum {Fig. 4C2). If 
this dis])laccment persists for 
many days, the lung becomes 
adherent — perhaps permanently 
adherent — in its abnormal loca- 
tion. The heart also is pushed 
out of position ; the main veins, 
particularly the inferior vena 
cava, arc kinked ; and the cir- 
culation of blood through them 
seriously impeded. Thus one 
can account for the breath- 
lessness. cyanosis, and cardiac 
embarrassment that are char- 
acteristic of this type of 
pneumothorax. 

4. In addition to the accu- 
mulation of air, hydatid fluid, 
fragments of membrane, seol- 
ices, a little bronchial secretion, 
possibly infected, and some 
blood eseape into the affeeted 
pleural cavity. The outpouring 
into the pleural cavity of the 
toxic contents of the hydatid 
cyst may produce : — 

a. Sudden pain and shock, followed by anaphylactic symptoms (incon- 
stant in nature and degree) such as pruritus, urticaria, fever, vomiting, 
delirium, collapse, etc. 

h. A defensive reaction in the pleura with exudation of pleuritic fluid 
and the formation of a fibrino-cellular false membrane coating the lung and 
walls of the pleural cavity. 

c. A secondary echinococcosis developing in the pleura and in the pul- 
monary tissue of the cavity formerty occupied by the parent cyst. This 
secondary development of cysts, which takes some weeks or months to 
manifest itself, is due to the dissemination of scolices at the time of rupture 



blit the bronchial poi’sists. Secondary cysts 

liave formed in the lung and pleura, -whero dis- 
semination of scolices had previously occurred. The 
collapsed and compressed lung, the trachea, and the 
heart have been pushed over towards the left side. 
The right pleural cavity contains air and pus. 



599 


HYDATID PNEUMOTHORAX 


of the fertile parent cvst, and their subsequent grou’th. As a surgica cunosaty 
it may be mentioned that the whole parent cyst intact has escaped into the 
pleural cavity and continued to grow there {Uerciev,^^ Devc^- ^ ). 

Lastly, a septic infection is sooner or later introduced into so favour- 
able a medium by contaminated mucus entering by way of the bronchial 
aperture, and the hydropneumothorax becomes a pyopncumotliorax. llie 
bacteria concerned are usually pneumococci, staphylococci, coli bacilli, and 
occasionally gas-producing anaerobic organisms are superadded. 


DIAGNOSIS OF HYDATID PNEUMOTHORAX. 

There is no need in this paper to detail the classical symptoms and signs 
of ordinary hydro- or pyopneumothorax— the tympanic resonance, the shifting 
dullness, the metallic tinkling, and what not— nor to describe the X-ray 
appearances. Suffice it to say, that there is no diffienlty in diagnosing that 
a hydro- or a pyopneumothorax is present. Moreover, we should have no 
difficulty in diagnosing the hydatid factor if only wc keep in mind its possibility. 
Hitherto the timely recognition of this hydatid factor has been missed more 
often than not, and the true pathology of the hydatid pneumothorax has not 
been revealed until the patient has actually coughed up his own diagnostic 
label, as it were, or the practitioner finds it at operation or post-mortem. 
Early diagnosis is essential to successful treatment. Delay is disastrous, 
and therefore whenever a case of pneumothorax is encountered, particularly 
in a hydatid country, the possibility of hydatid origin should be taken into 
consideration. We must not make the common mistake of our predecessors 
and conclude that if a pneumothorax is not traumatic it must be tuberculous 
in origin. The tuberculous type is, of course, the commonest and it is usually 
correctly diagnosed ; its clinical features, its bacteriology, its X-ray findings 
are all so manifest. In the hydatid type, except in the rare instances where 
tuberculous disease is combined, the usual tuberculous evidence is lacking. 
The case therefore should strike us as out of the ordinary. Hydatid disease 
should be thought of aird the aid of the laboratory invoked, for of late years 
the laboratory technique in this connection has made such marvellous pro- 
gress that a correct diagnosis of hydatid infection is rendered possible in fully 
90 per cent of cases submitted. The tests most commonly and successfully 
applied are the skin reaction of Casoni and the blood complement deviation 
test. 


TREATMENT. 

Needless to say, the sooner the patient is operated on the better. If 
iinmcdiateb after the catastrophic rupture of the cyst, or at anv rate within 
a few days of it, the thorax on the affected side is freely opened in a dependent 
position, the ruptured parasitic cyst and its contents completely evacuated, 
the pleural surfaces aird the walls of cavity formerly occupied Yv the cvst 
cautiously wiped over with ether or with 2 per cent solution of formalinAn 
wider, and the pleiiral and cyst cavities drained for a few days, the case is 
ikcl> to do well. I he cyst cavity obliterates, the bronchial fistula closes, 
the lung rc-cx]iands. the wound heals, and the patient mav be complctclv 
and permanently cured. ‘ ^ * 
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If the bronchial fistula does not close, there will obviously be interference 
with the expansion of the lung and with the healing of the wound, with 
resulting chronic empyema. It may then be necessary to make efforts to 
close the bronchial opening by inserting puckering sutures of chromicized 
eatgut in the freely exposed affected portion of the lung — also to disinfeet 
the empyema eavity with Dakin’s or some such antiseptic lotion — and 
eventually, if need be, resort to one or other of the recognized plastie opera- 
tions recommended for the obliteration of a chronic thoracic empyema — 
extensive rib resections, decortication, and so on. 

But suppose it happens, as in the case here described, that the ruptured 
hydatid cyst is not promptly diagnosed and operated on. then, in addition to 
chronic collapse and adhesion of the lung and probable persistence of a 
bronchial fistula, a further complication arises that adds enormously to the 
difficulties of successful treatment — namely, the development of secondary 
cysts as the result of the implantation and growth of some of the innumerable 
scolices disseminated at the time of rupture of the ]5arcnt cyst. From time 
to time some of these secondarj' cysts break away from their moorings and 
escape, either by way of the air-passages in the form of hydatid expectoration, 
or by way of the external opening in the thoracic wall. 

Such difficulties in the way of successful treatment, as well as those of 
the usual chronic septic infection, arc well exemplified in the case recorded, 
and the paramount importance of early diagnosis cannot be too strongly 
emphasized. 
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ON SOME COMPLICATIONS OF TBADMATIC DISLOCATION 

OF THE HIP-JOINT. 

By harry PLATT, 

SENIOR HONORARY StJRGEOK, AKCOATS HOSPITAL, MANCHESTER. 

It is interesting to contemplate the generous space allotted to the description 
of the various tj^pes of traumatic dislocation of the hip-joint in the surgical 
text-books of a bygone age. There is no reason to suppose that this injury, 
which in modern surgical practice is completely overshadoAved by fractures 
of the femoral neck, was more common in the epoch w'hich inspired the 
classical monograph of Bigelow. To-day, the arrival in a hospital casualty 
department of an individual with a dislocated hip creates a thrill of excite- 
ment amongst the resident staff- The average dislocation is reduced Avithout 
special difficulty, and the patient leaA^es hospital after a brief stay, rarely to 
be seen again. This course of events suggests AA'hat aa'c knoAv to be true : 
that folloAA'ing an uncomplicated dislocation of the hip-joint, the restoration 
of perfect function is the rule. But in certain circumstances the prognosis 
may be profoundly modified by the occurrence of complications AA’hich usually 
date from the time of the accident, but on occasion may arise during the 
early stages of treatment. The most important of these are ; (1) Fractures 
of the acetabulum, or head of the femur ; and (2) InAmlvement of the sciatic 
nerA^e. The significance of such complicated injuries is illustrated in the 
folloAA’ing cases Avhich haA^e come under obserAmtion during the past ten years. 

CASE REPORTS. 

Case 1 . — ^Posterior dislocation of the right hip. Fracture of acetabular rim. 
Extrusion of loose bony fragment per vaginam. 

Histoua’. — ^T lie patient, an actiA'e AA'oman of 30, sustained a dislocation of the 
right hip during a fall doAvnstairs. The condition u-as diagnosed shortly after the 
accident by her doctor, Avho reduced the dislocation AA'ithout difficulty, but found 
that tlie displacement of the head of the femur recurred almost j 

happened on scA'cral occasions, and each time reduction Avas ' . ■ ■■ : ■' 

On Examination (Dec. 13, 1921). — ^IVhen seen by the AiTiter three Aveeks after 
the accident, the hip sliou’ed the signs of a stable reduction, but Avas sensitiA'e on 
moA’cment.^ In atcav of the unusual history, a short period of fixation in a plaster- 
of-Paris spica Avas adA'ised. (For A’arious reasons a radiographic examination could 
not be conA'eniently carried out.) 

Subsequent Piiogress. — T he joint became comfortable AA-hen securely immo- 
bilized, and folloAving the removal of the plaster some three AA-eeks later, a full range 
of painless mobility Avas rapidly regained. Eight Aveeks from the date of the 
accident a semicircular fragment of bone Avas passed per A'aginam during a menstrual 
period. Lnfortunately the fragment Avas lost, but from the description giA'en Ila* 
the patient, there Avas little doubt that it represented a portion of the acetabulum-^ 
most probably the rim On further inquiry the patient stated that her menstrual 
periods since the accident had been accompanied by severe pain— an unusual 
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occurrence— and that after the extrusion of tJie I)ony fragment the pain had 
disappeared completely. 

Resxji,t. — The patient showed no trace of hi])-joint disahiiitv ten years from 
the time of the accident. 

Comments. — In the absence of any radiographic evidence, tlie exact site 
of origin of the detached fragment could not be established. The clinical 
sequence of events suggests that the dislocation was accompanied by a frac- 
ture of the acetabular lip. with displacement of a fragment whieh at first 
formed an obstacle to concentric reposition of tiic femoral head, and rendered 
the reduction temporarily unstable. Some days later the fragment penetrated 
the vaginal w'all. and by a gradual j)roeess of idccration was finally extruded 
into the vaginal ea^’ity. 

Case 2. — Posterior dislocation of the right hip. Sciatic nerve involvement. Myo- 
sitis ossificans. 

HiSTonv. — The patient was a man of ."iO, .snfl'cring from temporary mental 
derangement, who jumped through the window of a railway carriage, and .sustained 

a number of injuries. After three weeks' treat- 
ment in liospital he was removed to his home, 
where an nnredneed posterior di.slocation of the 
riglit flip was diseot cred : at this time there was 
also evidence of a severe .sciatic nerve lesion. 
Three separate attempts were made under ana:s- 
tlicsia to reduce tlic hip by manipulation, the 
third attempt being successful. After many 
weeks’ treatment of the nciuc injury by the 
usual physiotherajicutic measures, the patient 
began to bear weight on the injured limb, using 
a walking appliance to control the foot-drop. 
The hip-joint remained stiff, and there was very 
little sign of recovery in the function of the 
sciatic nerve. 

Ox ExA.urx.vTJox (.June 30, 1924). — When 
seen by the writer nine months from the time 
of the accident, the patient was walking with 
considerable difficulty. The right hip was almost 
completely fixed in a position of slight flexion 
and negative abduction. The sciatic nerve func- 
tion showed a complete motor block with marked 
wasting of both the anterior and posterior tibia! 
muscular groups ; the sensory block was not 
absolutely complete. There were no trophic 
complications An X-ray {Fig. 403) of the injured 
hip showed : (1) The femoral head correctly 
placed in the acetabulum, with a fairly clear 
joint space ; (2) Large masses of new bone 

surrounding the joint, especially on the lateral 
aspect. In view of the severe sciatic lesion, 
exploration of the nerve-trunk was advised, 
and at the same time it teas proposed to make an attempt to mobilize the 
hip-joint. 

Operation (July 28, 1924). — (1) Neurolysis of the sciatic nerve ; (2) Excision 
of intramuscular and capsular new hone ; (3) Excision of head of femur. 

1. The hip-joint was exposed by the postcro-lateral route, after detachment 
of the great trochanter. The pelvi-trochanterie muscles and the joint capsule were 
found to be extensively invaded by masses of bony tissue (Fig. 464). After a free 



Fig. <463. — Shows large masses of 
bone surrounding the hip-joint. 
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px-oision of the bony plaques, the joint remained fixed, ouing to the dose fibrous 
connection which eisted between the femoral head and the socket. It was there- 
fore decided to construct a pseudarthrosis by excision of the femoral head. 

TThe sciatic nerve was now exposed. The nerve was found to be intact, 
and runninv across a bony bridge behind the femur. Numerous bony spicules were 
adherent to the nerve-sheath, which on the lateral aspect especially was thickened 
and adherent over a considerable area. Direct faradic stimulation induced a 
response in the internal popliteal muscles, 
but no response in any muscle of the 
external popliteal group. The nerve-trunk 
ivas noiv freed, all adherent bony tissue 
being dissected aivay. In order to provide 
a suitable bed, a pedicled flap from the 
deeper aspect of the gluteus maximus was 
interposed betiveen the nerve and the 
bony pehds. 

S. The trochanter was reattached to 
the femur at a loiver level in accordance 
with the technique of reconstruction of 
the liip-joint. After closure of the wound, 
traction ivas applied to the limb with the 
hip in moderate abduction. 

Subsequent Progress. — Six months 
later the reconstructed hip showed a 
moderate range of passive mobility, but 
the active muscular control over the joint 
was relatively poor. The foot-drop was 
still present, and there was no e^idence of 
motor or sensory recovery in the external 
popliteal distribution. There rvas, however, 
a definite return of power in the posterior 
tibial group, and the recoverj'^ ivas compli- 
cated by the appearance of the signs of 
severe irritation— namely, pain in the foot 
and trophic ulceration. These symptoms 
were so distressing that the patient begged 
to liavc the limb amputated. A further period of conservative treatment was 
recommended. The ultimate fate of the patient is unknown. 

Comments. In this case the exact chronology of the sciatic nerve com- 
plication is uncertain, but Avhether tliere rvas a primary contusion or not, the 
nerve sustained additional damage by its late involvement in fihro-osseous 
seal. The appearance of irritation signs in the stage of recovery is, of course, 
a typical phenomenon in severe but incomplete sciatic lesions. The intra- 
muscular and cai^ular ossification points to the dangers of attempting 
1 eduction by manipulation iir a dislocation of some w'eeks’ standing. 

dislocation of the left hip. Fracture of head of f emui-. Fracture 
of acetabular margin. Sciatic nerve Involvement. exum. rraccxire 

History.— The patient was a rvoman of 60, tvho was injured in a motor accident 

a-hich .she snstninefl ■ n\ • -i. 



Pig. 404. — Bony masses removed from pelvi- 
trociianferic muscles and joint capsule. 


in Which she susmined: (1) minor superficial .skin w;und; (2 sl14t 

and (3) a posterior dislocation of the left hip The disloentinr, v A i 

promptly, and reduced on the day of the accident Almost 

tl,» sign, or n complete sciatic liioo tvcrcTscSvired Tttrsa™ »ttenvar<l, 
gram of tlic hip showed a fracture of the tcmoml heVS a I a ’'‘t'’'"; 
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recovery were noted in the internal popliteal distribution. During this lime the 
patient was able to move the hip freely whil.st lying in bed. 

On Examination.- — When .seen by the writer seven weeks after the accident, 
the left hip showed an almost complete range of mobility without discomfort. All 
the signs of a severe sciatic Ic.sion were present : a complete motor and scn.sory 
block in the external popliteal distribution, and a severe but incomplete block in 
the internal popliteal distribution. Considerable pain was experienced in the foot, 
but the trophic condition was excellent. 

An X-ray (E/g. 405) of the left hip showed; (1) A large fragment detached 
from the femoral head and lying on the outer aspect of the joint ; (2) thin striji 
of bone lying between the loose capital fragment and the acetabular margin. It 
was decided to treat the nerve injury conservatively for a further jieriod. During 

the next four weeks there was additional evi- 
dence of motor recovery in the internal popliteal 
di.stribution. but the irritative symptoms became 
woT.se. For this reason exploration of the 
sciatic nerve was recommended. 

Oeiui-VTio-v (Oct. 28. HWO). — (1) Xciirolt/xis 
of (he sciatic nerve; (2) U cm oval of bon i/ frag- 
ments from the hip-joint. 

1. The sciatic nerve was exposed from the 
brim of the |)ch'is to the lower border of the 
gluteus maximus. The nerve-trunk was intact, 
but much nattened. with a thickened sheath 
bound down by tough adhesions over the whole 
of this area. As it passed over the region of 
the joint capsule the nerve showed a definite 
constriction, and at this level was closely 
adherent to the .short external rotator muscles. 
Paradie stimulation elicited no response in the 
e.xternal popliteal muscles, but a feeble tivitch 
was noted in the tibialis posticus. The nerve- 
trunk Avas now comiiletcly freed, and jjrepara* 
tions wore made to isolate it from the scar 
tissue in its former bed. Before completing this 
part of the operation, it was decided to inspect 
the hip-joint more closely. 

2. The tendon of the obturator extemus 
was divided and the joint capsule exposed. A 
definite irregularity could be felt in the undcr- 
lying femoral head. The capsule was accord- 
ingly opened by a short incision, and the large 
loose bony fragment shorvn in Fig. 405 was 
remoA'cd. This fragment showed all the appear- 
ances of ‘aseptic necrosis'. The second, more 
slender fragment, which was adherent to the 

joint capsule, was also removed. The capsular incision was closed and the divided 
obturator e.xternus tendon sutured. 

3. The sciatic nerve ivas shut off from its former bed by means of a pediclcd 
flap from the deeper fibres of the gluteus maximus. 

Result.— -O ne year since the operation. The patient is walking with fair 
comfort, and the hip-joint shows a complete range of painless mobility. There is 
still evidence of a fairly severe seiatie lesion, although considerable recovery has 
occurred in the posterior tibia! group. Slight return of power is also apparent in the 
following muscles of the tibial group ; tibialis anticus and extensor longus digitorum. 

Comments. — This case illustrates the typical sciatic lesion accompanying 
a dislocation of the hip-joint, i.e., a primary contusion of the nerve-trunk 



Fio. 405. — Shows: (1) Largo fragment 
detached from fomoral head ; (2) Small 
fragment detached from aootabulnr 
margin. Both fragments lie within the 
joint capsule. 
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which later becomes adherent to the structures on the posterior aspect of the 
femoral head and neck. The irritation symptoms are also characteristie. 
The fracture of the femoral head is an example of an unusual comjrhcation, 
and the rapid restoration of excellent joint function, despite the presence of 
a large loose fragment, is most striking. 

Case 4. — ^Traumatio dislocation of the right hip. Fi’aeture of acetabular margin. 

History —The patient, a man aged 27, Avas injured in a motor accident in 
Belgium He was admitted to liospitai temporarily unconseious, and Avas there 
discoA'ered to have a dislocation of the right hip. The disloeation Avas reduced on 
the day of the accident, and nine days later he AA-as alloAA’ed to Avalk about. The 
hip continued to be stiff and painful. 

On Examination (June 18, 1931). — IVhen seen 
by the Awiter nineteen days after the accident, the 
patient limped badly and bore very little Aveight on 
the injured limb. The right hip shoAved a definite 
limitation of abduction, flexion, and internal rota- 
tion, AA'ith considerable pain and muscular spasm 
Avhen moA’ements AA'ere forced. The limb appeared 
to be half an ineh longer than its felloA\-. 

An X-ray {Fig. 466) shoAved : (1) An irregularity 
of the acetabular margin, AA'ith the displacement of 
a considerable fragment into the joint, the fragment 
lying betAA’een the femoral head and the socket ; 

(2) A bony ‘spike’ just aboA-e the lesser trochanter. 

This Avas regarded as an anomaly of long-standing. 

In A’ieAA' of the signs of intra-articular block an open 
operation AA'as adA'ised. 

Operation (June 25, 1931). — Arthrotomy ; 
removal of bony fragment from acetabulum. 

The hip-joint AA'as exposed by a lateral approach 
in the interA'al betAA'een the tensor fasciie femoris 
and gluteus inedius. After inspecting the rim of 
the acetabulum on the upper and posterior aspects, 
it AA’as considered adA’isable to redislocate the 
femoral head in order to obtain a full aucaa' of 
the interior of the socket. It AA'as noted that the 
cartilaginous coA'ering of the head aa’rs intact, and 
that the ligamentum teres had been torn completely 
across. In the depths of the acetabulum, lightly 
attached at one point, AA-as a fair-sized bony frag- 
ment representing part of the fractured acetabular 
lip ; this AA’as remoA-ed, and a second much smaller 
fragment Avas discovered lying free in the socket ; this Avas also removed The 
femoral head Avas now replaced in the acetabulum, but no attempt Avas made to 
suture the A-ery small incision in the joint capsule. 

Subsequent Progress.— Traction Avas applied to the limb in slight abduction. 
Tins Avas mamtamed for three Aveeks, and the patient Avas then alloAved to move 
the .lomt freely m bed. Cautious Aveight-bearing Avas begun in six Aveeks from the 
time of the operation. 

RESUiT.-.\ftcr six montlis the patient is Avalking without any limp, and the 
hip-jomt shoAvs perfect mobility AAithout any trace of discomfort. i 

Comments.~In this ease, as in 1, the detachment of a fragment 
from the ace abularhp produced an obstacle to the concentric reposition of 
the femoral head. OAvmg to the position of the fragment in tlie depths of 
the socket, removal by open operation AA'as essential. 



Fio. 4GG. — Irregularity o{ aceta- 
bular margin vith displaced fragment 
l.ving between the femoral head and 
the socket. 
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A CASE OF PARATHYROID TUMOUR ASSOCIATED WITH 
FIBROCYSTIC DISEASE. 

Bv G. GORDON-TAYLOR and PHILIP CARLES, 

MIDDLESEX IIOSPITAE, LONDON. 

WITH A PATHOLOGICAL ACCOUNT 

By S. L. baker, 

pnOFJISSQK. or PATIIOLOGV, UNIVEIISITY of MANCIIESTEU. 

Although the inetabolic investigations of this patient arc unfortunately not 
as complete as might have beeii n'js} 2 ed, tlie case ncA'citlicless seems i^'orth}' of 
record because of certain unusual features and because of the abundance of 
pathological material obtained. Excellent summaries of the literature arc 
now available, and there does not appear to be any occasion here for an 
extensive review. 

CLINICAL REPORT. 

L. W. was a normally developed girl aged 20 ; there was nothing of 
importance in her family or personal history until September, 1928, when 
she began to feel pains in her left buttock and thigh. For this she Avas seen 
at tAVO hospitals, but apparently no skiagrams Avere taken and no abnormality 
was discovered. 

On Feb. 2, 1929, Avhile the patient AA'as sitting on the ‘chamber’, her left 
loAver limb gave Avay and she fell to the ground. She Avas seen by Dr. Vane- 
Sutton, Avho found a fracture of the left femur and immediately transferred 
her to the Middlesex Hospital, Avhere she A\'as admitted under the care of one 
of us (G. G-T.). The limb Avas put up AA'ith av eight extension from tibial 
scrcAvs after the method of Meurice Sinclair and good alinement Avas obtained. 
An X-ray noAA' shoAved at the junction of the middle and upper thirds of the 
left femur an area of rarefied bone about six inches long, through the middle 
of Avhich ran the line of fracture ; the coi-tical bone Avas greatly narroAVed, the 
central bone shoAved a mottled appearance ; the upper and loAver limits of 
the diseased area Avere sharply demarcated from the adjacent bone {Fig. 467). 
Radiograms of the pelvis, the upper part of the right femur, and the region 
of the left knee shoAved no abnormality, Avith the exception of a doubtful 
area in the right ischium. Accordingly a diagnosis Avas made of ‘localized 
fibrocystic disease’. 

Rather as a" matter of general interest the serum calcium and phosphorus 
Avere estimated and AA^ere found to be 16-9 and 4-2 mgrm. per 100 c.c. during 
the first month after her admission. At this time Ave Averc unfortunately 
unaAvare of the parathyroid syndrome, Avhich had hardlj^ been discussed in 
the English literature, and no further steps Avere taken at that period in 
pursuing these metabolic inA'estigations of the case. 


* ReceiA'cd for publication Oct. 20, 1931. 
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By Jul 3 ^ 1929, there Avas no cAhclence of nnion of the fracture, ai\d the 
pain and tenderness in the left thigh and buttock Avere unabated. Skiagraphy 
shoAA'ed the disease to be still demarcated abruptlj'', but AA'ithin this zone the 
bony structure AA'as uoaa' conipletel}'' lost and definite tumour formation AA'as 
discernible {Fig. 468). The rest of the femur shoAved a decrease in density, 
AA'liich at the time aa'ES interpreted as disuse atrophj". After consultation 
Avith colleagues the suggestion of a malignant neoplasm Avas mooted, and under 
these circumstances there remained no alternative but to remoA’-e the limb, 



Figs. IGT, m.-X-my appearance of left femur on Feb. 2, 1829, and on July 3, 1929. 


Avlncli Avas disarticulated at the hip-joint on July 4, 1920. -On Aus o the 

patient Avas discharged to a CouA-aleseent Home she subsequently r'eturned 
to her own home Avalking on crutches. ^ ' icLurnea 

In September, 1929, our attention Avas drawn to a case of paratlu^roid 
tumoOT umkr the »re of Dr. Donald Huntor at the London hS‘ I m 
oo„se,.,o,.tly to other eates reported on the Continent : the naUenrf as the e 
tore snnnnoned aga,„ to hospital that tee .night reconsider 
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Fig. 471. — The femur, patella, tibia, and 


fibula. (For description, see text.) 
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the normal medullary structure. The latter is most marked in the meta- 
carpals and phalanges, which were comparatively slightly affected in the 
first place and are now practically normal, 
thereby giving hope that in the fullness of 
time there maj^ perhaps be a return of the 
whole skeleton to a normal structure. 


PATHOLOGICAL ANATOMY. 

(Professor S. L. Baker.) 

1. The Bones. — The specimen consisted 
of the left femur, patella, tibia, and fibula. 
The upper part of the shaft of the femur 
at the site of the original fracture rvas 
distended by a large fusiform tumour-like 
mass which interrupted the continuit}'’ of 
the bone. All the bones in the specimen 
were found to be so soft that it was 
possible to cut the latter down with a 
knife. On bisection the appearances were 
as shoivn in Fig. 471. 

In addition to the mass in the femur, 
there are several similar red cystic masses 
in the tibia, and in the lower end of the 
fibula and in the patella are smaller reddish 
areas "without cysts. 

Apart from these masses of red tissue, 
there is an extreme general atrophy of the 
bony structure. This is best appreciated 
by a close inspection of the lower part of 
the shafts of the femur and tibia, Avhere 
there is no sign of red tissue, and rvhere 
so little bone is present that the compact 
cortex is represented by only a few trabe- 
cula: beneath the periosteum ; these can be 
squeezed in by moderate pressure between 
the finger and thumb. There is no visible 
replacement of structure by fibrous tissue, 
and there are no cysts otlier than those in 
the tumour-like masses. 

Microscopical Etcamination . — The micro- 
scopic picture varies according to the site 
examined: a definite histology will be 
found to characterize the various areas of 
naked-eye patliological change. Sections 



Fic. 472, — Low-power of a section 

taken from the middle of the neck of the 
femur. This shows atrophic bony trabe- 
cuIek and fatty marrow in the upper part: 
in the lower portion tlio trabeculai are 
clothed by spindlc-coU ti.«sue, and botli 
osteoclastic destruction and new bone 
formation arc in progress. There is 
also blood-forming marrow tis.suc Ivinc 
between the fat cells. *' 


were made of the following portions of the 
inatenal: (1) Cancellous bone rvith pale fatty marrow; (2) Rather ill- 
dclmed streaks of pinkish tissue (seen best in Fig. 471 in the cortical part 
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of the shaft of the femur in its middle third below the site of the tumour) ; 
(3) Red eystic masses ; and (-1) Smaller reddish areas without eysts, sueh 
as that seen in the patella. 

Fig. 472 shows a low-power view (2-in. obj.) of a seetion taken from the 
central portion of the neck of the femur about one inch from the articular 
surface at a point Avhere pale fatty marrow (1) gives place to an ill-defined 
pinkish tissue (this is hardly visible in Fig. 471. In the upper part of 
the figure are seen very thin but otherwise a])])arcntly normal bony trabcculrc 
separated by fatty marrow. Towards the centre of the field the trabeeukc 
become thicker and more irregular in shape, and each is surrounded by a 
sheath of spindle-cell tissue. Numerous osteoclasts can be seen in relation 
to the bony surfaces, some in groups situated in large irregular laeuuic, such 
as are visible in the lower right-hand corner of Fig. 472. This lacunar 



Fig. 473. — High-power viow of tho same region ns tlmt seen in the lower of rirj. 472, 
showing tho formation of new osteoid zones on the surface of calcined trabocuI.T*. Lacunar 
resorption of bone at adjacent spots on the same trabccuLv. 


resorption of the bone is occurring here mainly on one side (right in Fig. 472) 
of the trabeculae ; on the opposite side most of the trabeculae show newly- 
formed osteoid zones. In the marrow spaces there are also signs of activity, 
collections of blood-forming cells being interspersed among the fat globules. 
It is this red marrow formation which is mainly responsible for the pale- 
pinkish appearance visible to the naked eye. 

Fig. 473 shows, under a higher power, a few trabecula; in the same region 
as the lower part of Fig. 472. At this spot fresh osteoid tissue is being 
deposited on tho surfaee of the older calcified (darker staining) bone througli 
the agency of rows of osteoblasts, many of which appear columnar in 
shajpe, owing to the obliquity of the plane of section. At an adjacent 
spot on the same trabecula a line of osteoclasts lying in a shallow lacuna is 
engaged in the process of erosion. In the upper part of the figure the marrow 
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space shows a few oval fat cells surrounded by blood-forming marrow : in 
the remainder of the field the marrow space is occupied by a spindle-celled 
connective tissue. 

The red cystic masses (3) are composed of spindle-celled connective tissue 
containing numerous multinucleated osteoclasts. Most of the cysts contain 









i«l Wood-cells ■ some contain a dear fluid, ,»ssiWv scrum. M-hieli is seen in 

sed,o„s as a tamtlj- eosmopl.il hyaline material, Traheente. of n-hLh soJe 

■ire caleilicd and others manily osteoid, extend in on irreoular and fran 

mentary manner mto the spindle-eell tissue. Apart from the evst formata 

. nd oecastonal foe, of closely packed osteoclast , the appeamSes arc much 
the same as those seen in Fig. 474. ' are muclj 
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Fig. 474 shows a low-power (2-in. obj-) drawing of a small reddish non- 
eystic area in the patella. At the top of the figure is the j^eriosteal surface ; 
under this is a rounded mass composed of spindle-celled conrtective tissue in 
which are lying numerous osteoclasts which appear as irregular black spots. 
Within this mass are no calcified bony trabeculae, but a few irregular strands 
and rounded masses of osteoid tissue. These show no definite lamellar 
structure and their fibres are irregularly arranged. Small areas of obviously 
coarse-fibred osteoid tissue are being formed in some parts of the spindle- 
celled matrix, but this feature is not well shown in Fig. 474. The field around 
this cellular mass is occupied by bony trabecula: which stain a deep slate- 
blue with iron hsematoxylin and appear to be well calcified. 

In short, the histological features of these bones exhibit a general atrophy 
of bony tissue, much of which apjrears to be in a quiescent state, witli thin 



Fig. 475. — The parathyroid tumour, sectional and external ^ ious. Below, an apparently 
normal parathyroid removed at the same time, 

trabecula; separated by fatty marrow. In places an active ju-ocess is at ivork 
and the trabecula: are clothed by a spindle-cell and osteoclast tissue ; here 
both lacunar resorption and new bone formation are proceeding on an 
extensive scale, but if one is to judge from the results, the process of 
resorption finallj^ gets the upper hand. In addition to this are the areas of 
osteoclast and spindle-cell tissue, often cj^stic. In most of these there arc 
few, if an}"-, calcified trabeculfe left, but there is still an attempt at bone 
formation which results in the production of small irregular patches of coarse- 
fibred osteoid tissue. 

With regard to the amount of calcium salts present in the apparently 
well-calcified trabecula:, it seems impossible to assess this by histological 
means. Thej’^ certainly contained sufficient calcium to prevent the cutting 
of sections without some decalcification, but in most areas only a com- 
paratively short decalcification in Muller’s fiuid was required. This easy 
decalcification may depend on the scantiness and fineness of the trabecula: 
rather than upon their calcium content. 
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2. The Parathyroid Tumour.-The naked-eye appearance of the specimen 
is well shown in Fig. 475, which also shows an apparently normal parathyroid 
removed at the same time. The cut surface of the tumour had a yellowish 
appearance and showed many small rounded and larger sht-hke spaces. Many 

of these %vere vascular, some apparently cystic. 

Fig. 476 gives a good picture of the cellular structure of the tumour on 
the left hand and of the normal parathyroid on the right. The cells of 
the growth were arranged in a continuous compact mass only broken by 
numerous thin-walled vessels and some small cystic spaces, so that the 



Fio- 470. — High-power view of a small area of the parathyroid tumovir (left) and of 
a normal parathyroid (right). 

tumour did not show the lobulated arrangement of the normal gland. Apart 
from this point, there is very little deviation from the normal structure, 
and the histological appearance is certainly compatible with a condition of 
hy])erfunction. 

From the point of view of its pathological anatomy this case presents 
several interesting features ; — 

a. Although classified as fibrocystic disease, the specimen shows no naked- 
eye evidence of any filling up of the marrow spaces by fibrous tissue, and cysts 
are found only in association with the tumour-like masses. 

&. These tumour-like masses form a prominent feature of the specimen 
and might be mistaken for tumour deposits, but botb their histological appear- 
ances and the other features of the case suffice to contradict this impression. 
There is little doubt that such masses merely represent an exaggeration and 
persistence of the active spindle-cell and osteoclast tissue which, as has been 
seen, co^ ers the tra.bcculai in certain areas ; this tissue again appears to result 
from a hyperactivity of tlie processes which are normallj' involved in the 
destruction and remodelling of the bones. 
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c. The patchy nature of these areas of activity is a striking feature. The 
liistological appearances in the neck of the femur {see Fig. 472) suggest that 
a zone of activity may travel through the bone, leaving in its Avake an 
atrophied but quiescent bony structure. What factors determine these local 
activities ? We know so little of the chemical and other factors which control 
bone formation and destruction that it appears impossible at the present 
time to offer any detailed explanation of the processes involved. Certain 
features of this case give a suggestion that minor injuries may play a part 
in determining the dcA'^elopment of some of the areas of red tissue. Some- 
AA'hat beloAV the middle of the shaft of the tibia {see Fig. 471) two elongated 
tracks of pink tissue extend inwards at right angles to the cortex ; these 
correspond to the site of insertion of the screws used in extending the limb. 
This injury has evidently determined the focal development of osteoclastic 
tissue. 


COMMENT. 

It is most unfortunate that avc have no record of the blood content 
immediately after the exarticulation of the left lower limb, but it might be 
reasonably expeeted that calcium mobilization Avould be temporarily much 


Table Showing Calcium and Piiosbiiohus Blood-count of L.W.* 


Date j 

Calcium 

1 

PROS. 

, PnoRus 

1 

Alkali 

Eeseuve 

lil:.MAI!KS 

2.2.29 







Fracture of left femur 

3.2.29 

15-9 

30 

i 


17.2.29 

10-9 

4-2 

1 


4.7.29 

1 

1 

— 

Amputation of left loAver limb 

4.10.29 

8-2 

2-8 

430 


8.1.30 

110 

3-3 

— 


9.1.30 

10-9 

2-5 

— 

Removal of paratliAToid tumour 

10.1.30 

10-5 

2-8 

430 

Neuromuscular irritability 

11.1..30 

101 

2-9 

— 


12.1.30 

9-9 

2-7 1 

— 

Onset of definite tetany. (CaCh.) 

13.1.30 

9'5 

2-4 j 

— 

Tetany 

14.1.30 

9-4 

31 

— 


15.1.30 

91 

3-7 

570 


25.1.30 

90 

3-9 

— 

CliA'ostek’s sign positive 

30.1.30 

10-2 

3-9 

— 

»» 

18.2.30 

9-5 

— 

— 

>> >> >> 

10.7.30 

9-9 

— 

— 

' > > > J 

17.9.30 

100 

31 

— 

1 Chvostek’s sign ncgatii'e 

9.9.31 

11-0 

2-9 

— 

1 >> 


* A normal hospital or liomc diet was bem? taken. 


reduced on removal of the major site of bone absorption and that conse- 
quently the serum level Avould be lowered. There is this eurious discrepanc}^ 
in the figures giA^en in the table, that, Avhereas the caleium content of the blood 
AA’as high in Februar}'^, 1929, at the time AAfiien e.xtensiA’'e changes AA'ere going 
on in the left femur folloAving its fracture, nevertheless in October, 1929, AAdien 
X raA'S demonstrated considerable progression of the disease, the blood 
calcium aa'us onlj^ S-2, and in .January, 1930, Avhen there AA^as undoubted and 
rapid absorption, the blood calcium aa'hs only 11-6. 
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Administration of parathyroid hormone is followed by a comphc^ed and 
as yet imperfectly -understood series of physiological irhenomena. Of these 
the more outstanding are a fall in serum phosphorus and rise in calcium, an 
increase in urinary output of calcium and phosphorus, and a decrease m the 
calcium content of the skeleton. The generally accepted theory of hyper- 
parathyroidism suggests that when an excess of the hormone is in circulation 
calcium is mobilized from the skeleton, passes to the blood, where its normal 
level is raised, and is thence excreted from the system. 

The second point which requires explanation is the onset of tetany when 
the serum calcium stood at 9'9 mgrm. per 100 c.c. SalveseiA states. There 
is one characteristic feature of the tetany of parathyroid origin ; the blood 
calcium is always below a critical level, which in clogs and human beings is 
about 7 mgrm. per 100 c.c. of plasma against the normal of 10 mgrm. All 
kinds of tetany with normal blood calcium can therefore be excluded as being 
caused by parathyroid insulliciency.” Van Slyke appears to agree Avith this 
statement, ivliich may be taken as representing the popular view. 

Calcium is present in serum probably in three different fractions. In 
normal adult serum the total calcium content is given by Peters and Van 
Slyke^ as 9-0-ll‘5 mgrm. per 100 c.c., and as estimated in our own hospital 
it is usually about 10-0 mgrm. Of this total about 4 mgrm. are in combination 
with protein and have no physiological function in our present condition ; 
the rest is diffusible, and of this about 2-5 mgrm. arc in ordinary solution as 
ionized calcium, the balance being held in solution by an unknoAvn factor in 
some way related to the parathyroid hormone ; this last quantity may or 
may not be ionized. The level of diffusible calcium also varies considerably 
with that of phosphorus. Consequently the significance of serum calcium 
estimations cannot be interpreted without knowledge of the phosphorus and 
protein levels. In this patient there is no reason to believe there was any 
gross renal damage since there Avas ncA'er more than a Amry faint trace of 
albumin in the urine. The phosphorus determinations AA'ere constantly rather 
loAA' and AA'ould tend to cause reciprocally higher calcium Amines. It may he 
taken, therefore, that the total calcium Amlues ghm in this case a fair indica- 
tion of the diffusible or actiAm calcium. 

Had the calcium been greatly raised for a considerable period and then 
fallen rapidly to a much loAA’er level, the tetany might be explained on a basis 
of altered tolerance. HoAA’CA’er, it fell only from 11’6 to 9-9 mgrm., so such 
an argument can liere hardh’- be Amlid. In this connection Gold’s case® affords 
an interesting comparison ; remoA’al of a parathyroid tumour aa'us folloAA’ed 
h\' ,i fall of serum calcium from 13-1 to 9-9 mgrm., and at no time AA’as there 
any suggestion of tetany. 

On the other hand Bulger'* and liis co-Avorkers liaA'e reported a ease 
snnilar to our own. Before remoA'al of a parathyroid tumour the serum 
calcium stood at 16-4 mgrm, ; on tlie fourth day after operation it Avas 11-3 
and there Avere signs of neuromuscular irritahilitv ; on the seventh dav it Avas 
10-8 and there Avas obvious tetany. During the following fortnight the 
oalcmm vjmccl between 41 and 3-5, and very large doses of parathormone 
aud of calcnmi lactate by the mouth Avere given Avithout anv relief of svm- 
ptoms, which became almost unbearable. On the twelfth day calcium 
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chloride was given intravenously and a gradual clinical improvement imme- 
diately started, so that in twenty-four hours the patient was almost symptom- 
free. The serum calcium, however, rose slowlj’’, and a week later it was 7T. 
Here, as in our own case, tetany bore little relation to the serum calcium 
level, and Avas relieved bj'^ calcium chloride and not by calcium lactate, 
although Bulger Avas able to shoAV tJiat much of the latter Avas absorbed. 

Tetany may occur in a A'^ariety of conditions, AAdiich fall into tAA'o groups. 
In the one categor}^ Avhich includes hypoparathyroidism, osteomalacia, and 
infantile rickets, there is usually a Ioav serum calcium. The other group 
comprises hyperA^'entilation, loss of hydrochloric acid from Ammiting, etc. ; 
here the blood calcium is normal, but there is a measurable alkala;mia. In 
both types of case the tetany has a considerable clinical similarit}^ and yet 
to each is ascribed a separate pathogeny — thus the Ioav calcium content on 
the one hand or the more alkaline blood on the other acts directlj’' on nerA'^e- 
fibres or their end-plates and increases their excitabilitj'. As a corollary of 
this it has been suggested that the injection of calcium chloride produces an 
acidsemia Avhich neutralizes the existing action of a Ioav calcium and inhibits 
tetany — surelj'^ rather a far-fetched argument. 

Our OAvn case and that of Bulger* shoAV that total serum-calcium estima- 
tions, and probably also diffusible calcium estimations, may give but little 
information about the clinical condition of the patient, may be no guide to 
the rate of skeletal destruction, and may give no Avarning of the ap23roach of 
tetany. It may be that an additional factor, at present undiscovered, must 
be introduced to account for the ajjjAarent dissimilarity in the etiology of 
these tyi^es of tetany. 

Our thanks are due to the Directors of the Bland-Sutton Institute of 
Pathology and of the Courtauld Institute of Biochemistry, Bliddlesex Hospital, 
for their adAuce and criticism, and to Mr. Thornton Shiells and Mr. W. Pilgrim 
for the di’aAvings Avhich illustrate the jAapcr. 
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THE INCIDENCE OF AI^AEROBIC INFECTIONS IN 
THE GALL-BLADDER. 

By G. GORDON-TAYLOR, 

SUKGEOX TO THE MIDDLESEX IIOSPITAE, EONDOX ; 

and LIONEL E. H. WIITBY, 

BACTEEIOLOGIST TO THE JHDDLESEX HOSPITAI,, LOXDOX. 

In a former paper’^ (1930) reporting a bacteriological study of the material 
from fifty consecutive cases of cholecystectomy, prominence was given to the 
frequency with which B. loelchii can be cultivated from the biliary passages. 
Examination of a further fifty cases has confirmed this, and it is noticeable 
that when using a medium favourable to anaerobes other -workers have culti- 
vated B. welchii from a fair proportion of cases. Thus Williams and McLachlan^ 
(1930) obtained B. welchii from some part of the biliary passages in 6 out of 
97 cases of acute and chronic cholecystitis. The assessment of the significance 
of airaerobic infection as a primary causal factor in lithiasis must be as specu- 
lative as is the assessment of the part played by other bacteria. But, as was 
emphasized in the previous series, and as has been stressed by Williams and 
McLachlan, the overwhelming frequency of undoubted intestinal bacteria, 
of which B. welchii is one, definitely indicates that the intestine is the com- 
monest source of gall-bladder infection, be that infection a primary or a 
secondary lithogenic factor. This view is opposed to that of Rosenow® (1916) 
and of Wilkie^ (1928). 

There can be no doubt that modern investigators are much more thorough 
in their technique than were the earlier workers. The latter concentrated 
their attention mainly on the fluid contents of the gall-bladder and thus 
missed a large number of infections. It is, therefore, useless to comj)are the 
statistical studies of recent times with those of the past century. The 
publication of this second series of fifty cases may emphasize the necessity 
for routine anaerobic cultures in any investigation of gall-bladder infection. 

Technique. — ^Fresh material only has been used. Gall-bladders which 
have been removed more than two hours befote receipt in the laboratory have 
been regarded as unsuitable. The gall-bladder has been received in the 
laboratory wrapped in sterile gauze. 

Primary cultivations have been made in glucose-broth, meat-broth, 
litmus-milk, and on ordinary agar, as follows ■ 

Bile, ihc external surface of the gall-bladder was seared and the fluid 
contents removed by puncture with a Pasteur pipette. 

Gall-hladdc} 11 all. After dissecting off any fat and peritoneal covering 
(it piacticabic) a large piece of the underljdng tissue, including the mucous 
membrane, was excised, washed in saline, and implanted. 

Stones. These were washed in running Avatcr for twenty-four hours, 

VOL. XIX.— -NO. 76. ' 40 
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soaked in 5 per cent phenol for half an hour, transferred to alcohol for a few 
minutes, and then flained. The whole stone was then incubated in meat- 
broth for forty-eight hours, and if growth occurred the sterilizing process was 
repeated. If sterile, the stones were crushed and implanted. In a few cases 
with soft stones it was found impossible to sterilize the external surface, but 
it was presumed that the process of washing had removed any contaminat- 
ing bile. 

Type of Material. — Ten specimens rvere from acute cases with a frankh' 
congested, htemorrhagic, and sometimes gangrenous gall-bladder. The bacterio- 
logical findings in these cases are starred in the table, B. ivclchii was present 
in five of these (three in pure culture). Two cases which had the so-called 
‘Persian carpet appearance’ {sec the illustration, Gould and Whitby, 1927®) 
contained, not B. welchii, but B. coli in pure culture. 

Bactebia Isolated fbom Gall-bladdeb Wall, ebosi Bile, 

AND FBOM Stones. 

A.vai,ysi.«. 

. . 7 2 enterococcus ; I B. luclcJiii* ; 1 Sta. albus ; 3 

mixed (B. coli* and B. wclchii. Sir. viridans and 
B. laclis acrogcncs, B. coli* and enterococcus and 
B. welchii). 

.. 20 7 B. coli (-I-*) ; 2 B. welchii* ; 2 enterococcus ; 1 

Sla. albus ; 8 mixed (2 B. coli and B. welchii, 2 
enterococcus and B. welchii, 3 enterococcus and 
B. coli, 1 B. coli* and Sir. I'iridans). 

.. 7 1 enterococcus ; 3 Sla. aureus ; 1 B. paratyphosus B ; 

2 mixed (2 B. coli and entcroeoccus). 

3 IB. welchii ; 1 Sta. aureus ; 1 mixed (ZJ. coli and 
Sta. albus). 

. . 13 

.50 ** Actito cases. 


Incidence of various organisms in 50 cases, including mixed infections : B. welchii 10; 
B. coli 18; enterococcus 13 : Sla. aureus 4 ; Sla. albus 3 ; Sir. viridaus 2 ; B. paratyphosus B 
1 ; B. laclis acrogcncs 1. 

No cases of strawberry gall-bladder are included. Many specimens 
showed evidence of recent inflammation, and two, both infected, were of 
mucocele of the gall-bladder. Of the 13 sterile cases, 11 were small thick- 
ened gall-bladders with a few stones, but 2 were of the t 3 qie ivhich a naked- 
ej'^e examination would have suggested as being probablj^ infected. 

COMMENTS. 

The incidence of B. itielchii in this series is 10 out of 50, and in the first 
series was 9 out of the same number. These figures are considerably higher 
than those of other workers. There is no doubt that a deep tube of litmus- 
milk is the most sensitive medium for detecting this organism. Undoubted 
intestinal bacteria were present in 31 cases. Of the balance of 6 positive 
cases, 4 were Sta. aureus and 2 Sia. albus. Both these organisms maj" be 
found in fwces from time to time. In the two cases where Str. viridans was 
found it was associated with intestinal bacteria. One case of B. paratyphosus B 


CASES. 

All three infected 

IVall only 

"Wall and bile only 

Stones only 

All three sterile . . 
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was found in this series, and one in the previous fifty cases. Thus it is clearly 
evident that mtestinal bacteria are those most frequently found in gall-bladder 
infections. 

The constancy of intramural infection as compared with other parts of 
the biliary system is agreed by all modern workers, but it is doubtful whether 
experimental work oir animals has as yet proved either tlie true pathological 
process in cholecystitis or the exact route by which infection, primarj' or 
secondary, finds its way to the gall-bladder. It is necessarily difficult to 
reproduce human conditions in animals, which have different habits, diet, 
and posture, as well as relatively uncomplicated lives. 

One of us (L. E. H. W.) is indebted to the Jledical Research Council for 
a grant for the performance of this work. 
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FURTHER STUDIES IN INTRAVENOUS PYELOGRAPHY. 

By R. J. AVILLAN, JM.V.O., 

HONORARY SURGEON, ROYAL VICTORIA INFIRMARY, NEWCASTLE-UFON-TYNE, 

AND JAMES H. SAINT, 

SURGICAL REGISTRAR, ROYAL VICTORIA INFIRMARY, NEWCASTLE-UFON-TYNE ; 

LATE FELLOW IN SURGERY, MAYO CLINIC, ROCHESTER, MINNESOTA, U.S.A. 


The object of these studies was to investigate further the advantages and 
limitations of intra venous pj^elography with uroselectan. One of us (R. J. W.-^) 
has already recorded his earliest experiences. We feel that the selected cases 
described below may be deemed of sulTicient interest to be worthy of record 
in view of the facts that intravenous pyelographj’^ is still in its infancy and 
that only by the accumulation and consideration of recorded experience can 
the true value of this new method of diagnosis be properlj’- assessed. 

HISTORY. 

It may be of interest to survey briefly the history of the attemjits that 
have been made to delineate the outline of the interior of the urinary tract 
with media opaque to the X rays, at first by the injection of such substances 
through the ureter catheter, and more recently by Aurtue of their excretion 
by the kidneys following intravenous or oral administration. 

Voelckcr and Lichtenberg^® in 1906 were the first to report on the use of 
such a substance, introducing colloidal silver into tlie renal pelvis through 
the ureter catheter, thus giving to urology the science and art of iDyelography. 
They found that this substance, in addition to being e.xpensive, gave rise to 
unpleasant, and at times alarming, constitutional reactions. But despite its 
use for some years by one of us (R. .J. W.) no untoward effects have ever been 
experienced. 

Kell}^ and Lewis^ in 1913 Averc the first to suggest the use of a halogen 
compound, and recommended silver iodide emulsion, claiming that, in addition 
to being less irritating and safer than the colloidal silver, it Avas also much 
cleaner to Avork Avith. 

Braasch and ]>Iann,^ Avorking at the Majm Clinic in 1916, demonstrated 
that man}’’ silver compounds, AA'hen i-etained in the pehds of the kidney or 
injected under pressure, produced areas of cortical necrosis. Other reports 
by Praetorius^^ (1919), Schtissler^* (1920), and Barreau^ (1921) haA'^e confirmed 
the opinion of Braasch and IMann in pointing out the danger and unsuitability 
of injecting sih’er compounds into the renal pelvis. 

Burns,® of the Johns Hopkins Hospital, in 1915 reported satisfactory 
results AA'ith thorium nitrate, the aqueous solution being neutralized by sodium 
hydroxide in the presence of a sufficient amount of sodium citrate to prevent 
the preeijAitation of the thorium. Later'^ he made an extensh’e report on 
his further iiiA’^estigations regarding the use of this medium, AA’hicli gained 
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considerable popularity until Cameron^ in 19tS published lus paper on pye- 
looraphy with the iodides of potassium and sodium as Ins media. He pointed 
out that the thorium nitrate solution was expensive, had to be prepared with 
care, and that times arose when it was difficult to obtain. ^ 

Weld,^® in the same year, suggested the use of sodium bromide, claiming 
that this solution possessed all the properties of the ideal pyelographic medium, 
i.e., it lacks toxicity, is non-irritating, easily obtainable and sterilized, keeps 
well under all conditions, and is reasonable in cost. The introduction of these 
two substances, sodium iodide and sodium bromide, formed an important 
step in the development of pyelographj', as shown by the fact that they have 
been used almost exclusively by urologists since their introduction. While- 
working on the toxicity of pyelographic media, Weld^® found that intravenous 
administration of as much as 50 c.c. of a 25 per cent solution of sodium 
bromide to a dog weighing 6 kilo, produced no toxic effects, the experiment 
proving the remarkable lack of toxicity of this substance. At the same time 
he reported a death following the use of thorium nitrate, the substance 
introduced by Burns. 

Osborne, Sutherland, Scholl, and Rowntree,^^ in 1923, took advantage of 
two facts, the first that sodium iodide is normally excreted by the kidneys, 
the second that at that particular time this substance was being given intra- 
venously in large doses to patients at the Mayo Clinic for the study of the 
therapeutics and pharmacologj’’ of the iodides. Where they found no idio- 
syncrasy to these compounds they injected intravenously 5 to 20 grm. of a 
10 per cent solution of sodium iodide ; and afterwards took X-rays of the 
urinary tract. They found that the bladder showed up satisfactorily in 
nearly every case, and got fair X-ray shadows of the kidneys and ureters in 
half the cases. They carried their investigations a step further, and found 
that after oral administration of the halogen compound they obtained satis- 
factory radiograms in half their cases. This work, then, marked the beginning 
of pyelography following the intravenous administration of a substance 
opaque to the X rays and the introduction of an important new chapter on 
the history of the diagnosis of disease of the urinary tract. 

There began to appear in the literature the results of the efforts of 
workers to perfect this easy method of obtaining an outline of the urinarj'' 
tract, a method needing only the knowledge of venepuncture and obviating 
the necessity of the cystoscope, an instrument whose use will always remain 
in the hands of a select few. 

Volkmann^^ in 1924 tried the effects of many preparations, but with 
unsatisfactory results. 

The next Avorker to publish results showing a distinct advance on this 
nen method of pyelography was Roseno,^® rvho used sodium iodide and urea 
as his medium, giving it the name of ‘pyeloguost’. After experimenting on 
dogs Avith this new substance he gave it to patients, and obtained pvelofrrams 
in eighty cases. The disadvantage of this medium lies in the large dosage 
necessary, rendering a constitutional reaction likelv in a certain number of 
cases. 

Ziegler and Kohler, in 1930, tried to obviate the effects of intravenous 
adnumstration of Roseno=s medium by giving it orally, but they obtained 
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their pyelograms only after compression of the ureters with an abdominal 
pad for some time, a factor which might well lead to misrepresentation of the 
true state of the interior of the renal pelvis and calices. 

The most recent advances on this aspect of urological diagnosis arc, 
associated with the names of Swick,^® von Lichtenberg,^® Binz, and Riith. 
Binz, a pupil of the celebrated Ehrlich, working with Rath in Berlin on 
organic compounds of iodine, produced a substance belonging to the pyridine 
group and gave it the name of ‘selectan-neutral’. This was originally 
intended to show on the X-raj’^ film the outline of the gall-bladder after the 
medium had been administered intravenously, but that viscus failed to show, 
and instead a shadow of the renal pelvis and ureter appeared, of suflicient 
clarity to justify and inspire further work along these lines. Selectan-neutral 
itself was not very satisfactory as it was somewhat uncertain, and mild 
reactions sometimes followed its use. Eventually ‘ uroseleetan ’ was produced 
from selectan-neutral by substituting sodium-gtycin in place of a meth3d 
group. It was first introduced by von Liehtenberg and Swick at the General 
Meeting of the German Society of Urology held at IMunich in 1929. We see 
that its appearance was tlie result of the )>atient investigations of manj’’ 
Avorkers extending over a number of years, and not the sudden inspiration 
of genius. 

The first cases in this country were reported by Kidd® in Jlarch, 1930, 
to be folloAved soon afterwards bj'- those of Heritage and Ward.® 

Since then another — and simpler — substance has appeared on the market, 
namely ‘abrodiT, made by Bayer. It has the advantage of containing a 
higher 25ercentage of organically combined iodine than uroseleetan, so that 
a smaller quantity can be used ; it is also more soluble in water. Both are 
innocuous, although WhorloAV®® says that he has seen a case of ulceration of 
the arm folloAving the intravenous injection of uroseleetan, apparently due to 
extravasation of the substance into the tissues around the vein. In our 
experience Ave haA’^e never seen a single untoward reaction, either general or 
local, folloAA" the injection of uro.selectan or abrodil. 

CASE REPORTS. 

We haA^e iioaa" used uroseleetan in the iiiA^'estigation of many cases Avith 
symptoms referable to the urinary tract, and from these we haA^e selected 
six as being of particular interest. In the descriptions of them appended 
beloAA" AA'e haA^e used the terms ‘ureter catheter iJj'elograiihy ’ and ‘intravenous 
pyelography’, both of Avhich jjhrases are more conAmnient and less A'^erbose 
than ‘ iJj'elography by injection of opaque medium through the ureter . catheter ’ 
and ‘pyelograjih}'^ folloAAung the intraA'^enous administration of uroseleetan’. 

For the intraA'^enous pyelographj'- in this series of cases aa^c used only 
uroseleetan, manufactured by the firm of Schering-Kalbaura, of Berlin, AA'hile 
for the ureter catheter pj'elograms sodium iodide (131 jjer cent) Avas the 
medium injected. 

Case 1. — E. G., male, age 67. Admitted on Feb. 17, 1931. 

Histoka’. — During tlie past three years intermittent attacks of pain beginning 
in tlie right posterior renal area and radiating round the loin into tlie iliac fossa. 
Hainiaturia AA’as noticed first six months preA'iousIy, and continued intermittently 
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extent, one to three times. She liad noticed for a long time that her urine contained 
a deposit on standing. No hsematuria. 

On Examination. — General condition good, right kidney palpable on inspiration, 
not definitely enlarged ; no tenderness or fixity. Urine contained microscopic pus. 
X-ray of Urinary Tract . — Nothing abnormal noted. 



Fig. 480 . — Case 2. Ureter catheter pyelogram. 



Fig. 481 . — Case 2. Uroscleotnn pyologrnm. 


Cystoscopy. — Sacculation marked behind right ureteric orifice and also on the 
left wall of the bladder. Both ureteric orifices ivere normal in appearance ; both 
sides were catheterized. 

Ureter Catheter Pyelogram (Fig. 480) showed : — 

Left side. — Calices elongated but not pathological. 

Right side. — Pelvis dilated ; lower calices have filled, but the movement of the 

patient gives them a blurred outline. The middle 
and upper calices not filled. 

Urosclectan Pyelogram (Fig. 481) showed : — 

Left side. — Normal. 

Right side. — Marked dilatation of all calices and 
pelvis. 

Diagnosis. — Hydronephrosis . 

Operation (March 15). — Right kidney exposed. 
Hydronephrotic : aberrant vessel passing across the 
lower part of the renal pelvis into the lower pole and 
constricting the ureter. Nephrectomy performed. 
Specimen sliomi on section in Fig. 482. 

Comment. — This case provides an interesting 
contrast to the one above, for on the use of uro- 
selectan depended the final and correct diagnosis, 
whereas in Case 1 ureter catheter pyelography 
was found necessarji for an accurate diagnosis. 
^ T, .■ t Although hydronephrosis could be suspected from 
removed kidney. the pyelogram following cystoscopy, J'ct tne 

absence of the middle and upper calices brought 
the possibility of neoplasm into one’s mind. All the dilated ealices showed 
up so beautifully in the uroselectan pyelogram that the diagnosis then became 
obvious. 
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of the renal parenchyma, found its exit into the ureter blocked by the stone, 
and this no doubt accounts for the good density of the shadows. It is so 
well known that an obstruction to the flow of the uroselectan down the 
ureter often leads to a shadow of increased density in the calices and pelvis 
that the ureters are sometimes compressed as they pass over the pelvic brim 
through the medium of a pneumatic bag placed over the lower abdomen and 
distended under a firm band. 

Interest lies in the fact that both the ureter catheter pyelogram and that 
obtained from the uroselectan failed to indicate tlie presence of congenital 
cystic disease. It is true that on the left side the caliccs are elongated, but 
the cupping is normal and the appearance on this side seems to be more 
indicative of comirensatory hypertrophy of this kidney, which one would 
expect in view of the marked hydronephrotic condition of the other. 

Although the extensively damaged kidney apparenth’’ required removal, 
this eould not be entertained, as the view was taken that congenital cystic 
disease is always bilateral. 

Case 4. — T. M., male, age 41. Admitted on April 10, 1031. 

History. — Intermittent attacks of left-sided renal colic for past four years. 
Last attack in December, 1930 ; since then periodic discomfort in the left kidney 
region. The relation of his eolic attacks to exercise was indefinite, but rest would 
nearly always relieve the pain. No frequency of micturition or passage of blood, 
stone, or gravel. 




Fig, 48G. — Case 4, Rounded shadow shown Fig. 487. — Case 4. Uroselectan pyolograin. 
by X rays. ? Calculus. 


-Healthy-looking man. Gross dental sepsis ; abdomen 
showed slight tenderness on deep pressure over the line 
of the left ureter. 

X-ray of Urinary Tract. — Showed a rounded shadow, 
about an inch in diameter and of even density, in region of 
left renal pelvis, probably a calculus (Fig. 480). 

Uroselectan Pyelogram (Fig. 487) showed : — 

Right side. — Shadow of fair densitj'' showing normal 
outline of pelvis and calices, not shown in diagram. 

Left side. — Only upper calix filled and shows dilata- 
tion ; shadow of calculus in position of, and apparently 
filling, the pelvis. 


On Examination.- 



Fig. 488. — Case J. 

Uric acid calculus removed. 
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miliary tubercles. The ‘ calculus ’ proved to be an area of hard eascated and 
encapsulated tuberculous material. Nephrectomy performed. Tlie specimen is 
shown in Fig. 491. 

Comment. — This case is of interest for tlie following reasons. Apart 
from the fact that tlie patient had no history of tuberculosis and was in 
excellent health, there was no painless frequency, that common harbinger of 
renal tuberculosis, nor had he passed blood, either macroscopic or micro- 
scopic ; further, no pyuria was jiresent. In rdeu' of the ‘ closed ’ type of his 
tuberculosis shown by the encapsulated caseated mass, the above findings are 
not remarkable, but there was nothing ‘closed’ about the numerous miliary 
tubercles in the lower pole of the kidney. The sjiccimcn shows them extend- 
ing throughout the renal tissue from capsule to calix. 

We feel that a ureter catheter pyelogram would probably have cleared 
up the diagnosis. As it was, no harm was done, because exploration of the 
kidney, necessary for remoiml of a stone, was equall}'^ necessary for the tuber- 
culous condition found. 

Perhaps we should have assumed that the ill-defined shadows over the 
area of the affected kidney meant a damaged renal function, but here our 
experience agrees with that of others, that in those cases rvhere, because of 
renal incompetence there is little or no shadow in the kidney area, there is 
usually no sign of the ureter either. In this case, howe\’’er, it was quite 
well defined. 

Case 0. — C. M., male, age 49. Admitted on April 19, 1931. 

History. — For several months the patient had been troubled ivitli a dull aeliing 
pain in the left loin, eoming on usuallj’- after he had started work, and relieved by 

rest. TJiere was hsematuria on two occa- 
sions, the blood being mixed with tlie urine ; 
the first occasion was six months, the 
second three days, before admission. Tliere 
was no frequency of, or pain on, micturi- 
tion : the stream was of good calibre and 
the general health good. 

On Examination. — General condition 
good. There was slight tenderness over 
the left kidney, which was not palpable. 
Urine : Deposit of urates. 

X-ray of Urinary Tract (Fig. 492). — 
Showed a huge kidnej^-shaped shadow of 
great and even density in the left kidney 
area. It extends from tlie upper border 
of the last thoracic vertebra to the lower 
border of the third lumbar, and its breadth 
is about half its length. 

Cystoscopy. — Nothing abnormal seen in 
bladder. Both sides catheteri/ed. 

Ureter Catheter Pyelogram (Fig. 493) showed - 

Right side. — Some dilatation of pelvis. Calices and ureter normal. 

Left side.— Normal outline of ureter seen extending doivnwards and inwards 
from a point about an inch medial to the lower pole of the shadow seen on the 
X-ra 3 ^ film of the urinary tract. 

Diagnosis. — ^Large calculus of left kidne 3 '^ distending and filling up the 
pelvis. 
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Vrosdcclan Pijelogram {Fig. 494^ showed 

Rigid Side.— Similar to ureter catheter pyclogram, but the shadow is not so 
dense. 



Left side . — ^The film has been taken at a higher level and shows a small shadow, 
due to the medium, capping the upper pole of the shadow of the calculus. 



exposed: pelvis greatly distended and filled with 
nara globular mass. Nephrectomy. Specimen shown in Fi<f. 49.5. 
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The stone, composed of uric acid, is the largest ^vc have ever seen in a kidney. 
It measures 4 in. x 3 in. x in., and weighs 15 oz. Tlie pelvis is enormously 
distended and much thiclcened. The kidney tissue, e.xccpt for the upper pole, has 
been mostly destroyed. 

Comment. — In this case the ureter catheter p\’'elogram made tlie diagnosis 
clear. The intravenous p3'^elogram was not onh" successful in doing likewise, 
but also gave us the additional information that some functioning kidney 
tissue Avas still present (a fact confirmed bj’' examination of the extirpated 
kidney), for uroselectan must har'c been excreted in order to appear in the 
ureter. The point raised, hoAvever, is more of academic than of practical 
interest, as it is obrnous from the size of the stone tliat nephrectomy is the 
onR form of treatment for sucli a huge renal calculus. 

CONCLUSIONS. 

We have as j^et had no untoward reactions, cither general or local, 
resulting from the use of uroselectan. 

At the present time intraA^enous pj^elograpliA’^ is often disappointing OAving 
largely to its uncertain results. It sometimes fails to shoAV a shadoAV CA'en 
Avhen other investigations shoAv the kidneys to be healthJ^ Ea’^cii Avhen 
successful the shadoAvs are often of insuflieient densitj" to shoAv the finer detail 
of the calices, making diagnosis exceedingly difficult or impossible cA'^en to 
those skilled in the reading of pyelograms. 

In some cases, particularlj'^ Avhen there is obstruction to the outfioAv of 
urine doAvn the ureter, it is likely that intravenous pyelographj' Avill often 
give more information than ureter catheter pj’'elographj% as in Casc.’i 2 and 3 
of this series. Such cases, hoAA'ever, constitute onh'^ a small proportion of the 
total in the average urological clinic. 

We feel that the future of intraA'^enous pyelograph}’^ is one of distinct 
lAromise. Already von Lichtenberg® has indicated that other substances haAT 
been prepared of Avhich less quantity has to be giA^en, jmt Avhich are more 
certain to produce the shadoAVS indicating to us the normal or the pathological, 
Avhichever is the case. Just as cholecystographj^ has been simplified by the 
oral administration of the j^bthalein-lialogen compounds, so there is no reason 
to doubt that in due course, folloAving the indications alrcadj'- giA^en by the 
Avork of Osborne and others^^ and of Ziegler and Kohler,®® clear pj^elogranrs 
Avill be obtainable Avithout difficulty after the oral administration of radio- 
logicallj^ opaque substances. 

Our thanks are due to Dr. Whateh'^ Darddson, Physician-in-Charge of the 
X-ray Department, Royal Victoria Infirmary, NeAvcastle-upon-Tjme, for the 
radiograms published in this article. 
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THE SYMPATHETIC IN ACUTE GENERAL PERITONITIS. 

A CLINICAL STUDY WITH OBSERVATIONS ON TREATMENT. 

By JOHN J. ROBB, 

CONSULTING SURGEON, COUNTY OF ZETLAND. 

To balance correctly the possibilities in the human mechanism between 
distorted function resulting in a pathological state and a pathological state 
resulting in distorted function is often extremely difficult. To the clinician, 
however, it is of supreme importance, since in the first case by correcting 
function the lesion is cured, and in the second case, removal or cure of the 
lesion corrects function. This difficulty presented itself to me in the under- 
standing and treatment of acute general peritonitis, and the investigation 
which resulted has furnished findings which seem to be of considerable interest. 
Although as j^et I am by no means content with the perfection of the interpre- 
tation of these findings the clinical application of them has been encouraging. 

It is not considered necessary for the purpose of this article to enumerate 
the many lesions which may result in a general peritoneal infection, but I wish 
to emifiiasize that the subject under consideration does not include such 
abdominal crises as accompany primary obstruction of the lumen of the bowel. 
In these latter where shock or toxsemia may predominate, treatment, both 
operative and therapeutic, must vary to attain success. 

Clinical Picture. — Familiar as is the picture of a subject of general periton- 
itis to the eye of evciy clinician, it is felt that this paper would be incomplete 
were a description of it omitted. More particularly is this the case since a 
correlation of the clinical and operative data led me to formulate the hypothesis 
upon which I finally based treatment. 

The case described is that of a man admitted to hosi)ital with a duodenal 
ulcer perforated twenty-four liours. A short quick operation is performed, 
and for some hours afterwards the general and abdominal distress considerably 
abates. The pulse-rate falls several points. Pain is not now complained of. 
Following the first outpouring of seropurulent fluid, this settles away and only 
a drop or two damps the gauze adjacent to the extruding drain. The true 
peritonitic picture next appears. The pulse increases in rate and gets steadily 
thinner. It loses its thrust. The face becomes gre3^ and the cheeks shrink 
in against the underljung bones. The brow is puckered, the cj^elids even in 
sleep barely close, and death-h'kc strips of white sclera remain ^’■isible. Bi’eath- 
ing is short and fast. The skin is cold and wet, but the mouth is dry and the 
tongue furred. The teeth are visible between lips too diy and shrunken to 
close. Occasionally a black vomit is gulped up. The abdomen is tighth' 
distended, and eveiything is still within it. A day or two jjasses, and a 
frightened look appears in his eyes. He becomes anxiously restless, and 
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a feelintf of sreat warmth causes him to push down the bedclothes. Tiie skin , 
remains” quite cold. Neither fieces nor flatus are voided and no urme is passed. 
Without assistance, from two to four days from the onset of acute symiitoms, 
he dies.- In the last few unconscious moments the grip of the syndrome 
that has crushed the patient to death often relaxes, and what all efforts 
have failed to do now happens : feces and flatus are voided incontinently, 

but it is too late. . 

Explanations of this Picture.— A review of the literature bearing on this 
subject makes it clear that there is a lack of agreed opinion as to the progress 
of events which culminate in this condition. It is generally agreed, however, 
that in an established case of general peritonitis an acute intestinal obstruction 
exists. As to the nature of this obstruction, a mist of doubt and uncertainty 
falls around the endeavours at explanation. In the past decade it w'ould 
appear that the views expressed b}'^ Wilkie have engaged the most attention, 
and only within recent times have research workers and clinicians allow'ed 
their thoughts to focus in other directions. In 1921 Wilkie stressed the idea 
that the obstruction was most often organic in type and resulted from plastic 
adhesions, generally in the pelvis. This opinion has led to the devising of 
many mechanical operative procedures to relieve the obstructed bowel. The 
more recent departures from these vieivs have engaged less the attention of 
research workers and clinicians, in particular the latter. Such information 
as we find calls for clinical observation and investigation of the possible part 
taken by the sympathetic system in the production of the peritonitic 
syndrome. It will therefore be my endeavour to show briefly how investiga- 
tion led me beyond given facts to the adoption of the view’s expressed by 
Hurst and such workers as Alvarez and Hosoi. 

Observations on the Organic Theory. — In the post-mortem room it can 
be demonstrated that plastic adhesions form betw’cen coils of peritonitically 
obstructed bowel and that these are often most formidable in the lower reaches 
of the abdomen. If they are undone in the living subject and recovery follows 
it would seem certain that they were the cause of the obstruction. Further, 
if the small intestine is opened, either to drain it or to feed the patient, or both, 
and recovery result, it w’ould suggest a mechairical difficulty in the passage 
of contents along the bowel. A closer scrutiny of various happenings relative 
to this obstruction tends, hoAvever, to shake' one’s confidence in its organic 
nature. In the first iflace mechanical relief of the obstruction alone by no 
means invariably led to a cure. Further, I had noted that under certain 
conditions the obstruction appeared to be relieved before any mechanical 
inteifeience had been attempted. This w’as .seen when a spinal anaesthetic 
was gi\ en, and again just at death. On one or tw’o occasions, also, w’hezi 
administering an intiarenous saline to a patient apparently compietelv 
obstructed, abdominal rumblings w'erc heard, and later an incontinent motion 
was passed. Such happenings could not be e.xplained by a mechanical 
obstruction, and demanded further investigation. 

Direct Observations of the Peritonitic Abdomen,— The interior of the 
abdomen presents the picture of a lymphatic space submitted to an invasion 
by bacteria or chemicals, or both. Little enlargement on this finding need 
be made unless to stress the feature of tissue immobilization. The diaphragm 
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shortens its course, and the liver, kidneys, and spleen are at rest. Even the 
bladder may cease to function. 

Attention is next focused on the obstrueted intestine. Conditions of 
working and anxiety for the patient as a rule made accurate observation 
difficult, but in the main findings were constant. In an early peritonitic 
obstruction the distension is greatest in the small intestine, the large bowel 
being little if at all involved. The duodenal and jejunal regions are more 
distended than the lower ileal coils, whilst tlie last few inches of ileum appear 
least affected, or may be in spasm. Even where the lower ileal spasm was 
not very apparent it was repeatedly found tliat only with great difficulty 
could the contents of the distended areas be made to pass towards the ileocolic 
region. There seemed little doubt tliat in an early peritonitic abdomen the 
obstruction was not organic. Any lymph deposits jiresent lay between coils 
of intestine, rvere soft, and easil}’- swept away by a finger. The points where 
intestinal contents were held up rvcrc at the pylorus, the duodenojejunal 
flexure, and the ileocascal region. In late cases conditions were found 
unchanged except that the colon had become involved, though always, 
apparently, to a less extent than the small intestine. The situation of 
obstruction in it was found to be at the left brim of the pelvis or the pelvi- 
rectal area. 

These direct observations substantiated many of the recognized proce- 
dures in dealing with such a case : that the stomach cannot empty and must 
be emptied reversely ; that feeding must be done by a jejunostomy ; and 
that an enterotomy gives quicker and more certain relief to the obstruction 
than a ca;costomy ; that an enterocolostoniy is i^referable to a ca;costomy ; 
and that the latter if used must be accompanied by the passage of a rubber 
tube several inches through the ileocsecal valve. Finally, it confirmed what 
to most has become a conviction — that all one can expect to accomplish 
by means of enemas is the exhaustion of the patient. Their passage beyond 
the pelvirectal area is obstructed. 

Physiology. — When the findings described are scrutinized it is seen that 
there is not one area of obstruction but several, and each of them is associated 
with a junctional sphincteric area in the intestinal tract. At each ])oint of 
obstruction a hypertonic action in the musculature of the sphincter appears 
to be present, with at the same time an inert paralytic and distended condition 
in other parts of the bowel. Such a selective antithesis of events is not 
explained by a mechanical or organic obstruction ndiere the contents of the 
bowel pack up against the obstruction. Disturbed function alone supplies 
a scientifie interpretation, and this, aided by the work of i-ecent inr^cstigatoi’s, 
I shall endeavour to give. 

The motility and functioning of the intestinal tract is automatic and 
intrinsic, response being made both to intake and quality of food. In the 
past it has been held that this automaticity of action depended on a perfect 
balance between the motor and inhibitory nerr^es. Canon and Hosoi, 
however, have now demonstrated the falseness of this latter tlieor}’^, and 
have shown that changes in the motor function of the intestine result from 
sympathetic actirdtr^ only. If this finding is applied to an experiment 
carried out b}^ Alvarez and Mahone)^ a further deduction is possible. They 
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injected chemical irritants into the ileoctecal region, thus pioducin^ pate es 
of loeritonitis, and found that the bowel for some distance above the ciecum 
was emntv and very irritable and the upper jejunum and duodenum became 
distended with fluid. I also find that Elliot by stimulation of the splanchnic 
nerve produced contraction of the ileocolic sphincter. It may then be deduced 
that peritoneal irritation resulting in a sympathetic excitation can produce the 
complex picture both of spasm and inhibition or dilatation in the bowel. 
Further, it may be noted that junctional sphincteric hyperactivity and sequela; 
similar to that found by Alvarez and ^Mahonej’’ in laboratory investigation 
can also be seen clinically in cases of chronic appendicitis leading to the 
so-called appendix dyspepsia. I have noted the same syndrome with tuber- 
culous mesenteric glands as the underlying cause. It is a well recognized fact 
that if this distorted function of the bowel in cases of chronic appendicitis, 
and still more in cases of subacute appendicitis, is forcibly thwarted by 
purging, the inflammatory condition of the appendix is quickly aggravated. 
This aptly demonstrates the association bebveen the offending lesion and the 
functional departure from normal in tlie bowel. The complex effect of sym- 
] 5 athetic excitation appears to be towards immobilization of bowel activity,, 
and its purpose is protective of lesions without the lumen of the bowel. 

The collection of these facts now made it possible to explain my findings; 
in the general peritonitic as being the result of a sympathetic crisis. The- 
degree of sympathetic excitation from a general peritoneal irritation had 
produced a functional obstruction in the bowel. In the kidney the vessels 
upon which kidney function depends had become contracted and so the 
quantity of urine secreted diminished. The vessels of the skin became 


contracted and the sweat glands hyperactivated. Thence is seen the pallid, 
wet, salty skin of the peritonitic and consequent^ the tissue dehj’-dration and 
the excessive excretion of chlorides from the body. 

Treatment. — The formulation of this conceptioir as to the nature of the 
intestmal obstruction in acute general peritonitis provoked a review of the 
methods of treatment. It may well be argued tliat danger would await any 
departure from the tried mechanical methods of its relief. This I felt in my 
work, and only slowly as confidence increased did I depart from their use. 

^yo^^d appear clear that if a successful treatment of acute general 
peritonitis is to be evolved there are three elements in the condition towards 
which attention must he directed : (1) Tlie infected peritoneum — ^the source 
of sympathetic excitation ; (2) The hyperactivated sympathetic system — 
the protective syndrome ; (3) The resulting depletion of body chlorides and 
llnids and the concentration of urea and other toxins in the blood. 

The infected peritoneum calls for obserr’-ation from two directions, an 
infected lymphatic space and tlie source by inflammatorv irritation of svm- 
pathetic excitation. Successful treatment must master the infecting elements, 
%et in no vay increase the peritoneal irritability. Operative interference is 
usually imperative the moment such a case is detected. This must be 
planned so as to reduce irritation of the peritoneal surfaces to the minimum. 
Such procedures us require handling of loops of bowel or pawing around 
the inflamed abdommai cavity should, Avherever possible, he avoided Swabs 
and packs should never touch tlie peritoneum. Suflice it to say regarding 
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the operative methods adopted, after a careful investigation of the case, 
where a small incision and the insertion of a soft rubber drain meets the 
situation, that is the treatment of choice. There is little doubt that in my 
series of cases the adoption of this severe conservatism has given me a patient 
in a much better condition for post-operative therapy. 

The intrajieritoneal abscess is treated as are abscesses in other parts of 
the body. Warm glycerin fomentations spread across the entire abdomen 
increase the local congestion and are e.vtremely effective in the relief of pain. 
Where anaerobic organisms are either known or suspected to have in^^aded 
the peritoneum the injection into the cavity of sterile glycerin (5 to 10 c.c. 
on two consecutive days) in mj'^ experience helps the resolution of the inflam- 
mation. Systemic treatment to combat the infection has been ■\'arioush’^ tried, 
and, difficult though it is to estimate benefit, it would seem that intramuscular 
or intravenous anti-gas-gangrene serum alone gives good results. This I have 
adopted as a routine therapy in cases of general peritonitis. Its benefit 
points to the frequent inefficiency of the autogenic defences against anaerobic 
infections. 

I now pass to the treatment of the hyperactivity of the sympathetic 
nervous system. A¥here its exciting agent, the bacterial or chemical irritation 
of the peritoneum, can be quickly dealt with little attention is required. 
Unfortunately not every case of general peritoneal infection does quickly yield 
to the direct attack on the infecting agents, and the entire syjidronie of 
sympathetic agitation demands attention. Though it is agreed that an acute 
intestinal obstruction is then ]Dresent, I have found it wise to be cautious. 
The obstruction is present as part of the physiological immobilization and is 
evidence that the peritoneal infection is irot in hand. The first duty, there- 
fore, is not to undo this immobilization but rather to abet it, making at the 
same time other conditions as favourable and safe for the patient as possible. 
To do this, the stomach and rectum — the only areas of the bowel approachable 
— should be emptied prior to operation. At the same time, ^ gr. of jnorphia 
and -jItj gr. of h 3 mscine are given hjqjodermicall}'. Following the operation 
the ^ gr. of morphia is continued four-hourlj'. Should any consequent sign 
of vomiting appear, it must be instantl}'^ relieved by stomach laA^age. These 
methods maintain the patient in comfort and his strength is conserved. 

Here I would digress to deprecate methods of treatment of this stage, 
that have become established — though perhaps falselj^ — ■bj'- use. First there 
is the giving of fluids by mouth or rectum for tlie abatement of thirst. It is 
doubtful if anj^ absorption can take place from the stomach, and fluids, 
whether given by the mouth or rectum, in the earl}'^ stages of a peritonitic 
obstruction mereljr aggravate Ammiting. The mouth should be cleansed and 
should be Avashed out Avhen desired, but nothing SAvalloAved. Again, anything 
suggesting an enema, Avhether nutrient or for purposes of attempted empt 3 dng 
of the boAvel, must be aAmided. The result of such Avell-meant interferences 
appears to be to set up a reverse peristalsis, a form of intestinal movement all 
too eas3^ to arouse in a nerA^e-obstructed bowel. The one essential in the 
earh^ phases of the obstructed peritonitic is to obtain a satisfactor3'^ h3q)nosis : 
it conserves strength, it abates thirst, and aids the physiological processes 
at Avork. 
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The most difficult problem I have met in the course of treatment is liow 
far to persist with this disregard for the obstructed bowel combined with t le 
progressive dehydration of the patient. Though I am now satisfied that too 
krly interference is both futile and detrimental to progress, accurate indica- 
tions that a change in tactics should be adopted are extremely difficult to 
demonstrate. That there is a correct moment seems certain, since I have 
observed that treatments vary in effect in accordance with when they are 
applied. Too early replacement of the fluid loss is futile, as it is very quickly 
throwm out, not merely by the skin but by a renew'al of vomiting. Also it is 
possible only very temporarily to raise the chloride content of the blood. A 
selective sympathetic depressant w'ould overcome these difficulties, but as yet 
none is knowm. The moment to be determined is undoubtedly that at wdiich 
the progress of the infection has been checked and the danger from it, both 
local to the peritoneum and general, has passed. That moment correctly 
gauged, together with the nullification of the activity of the abdominal sympa- 
thetics, wall rescue the patient back to life. I have noted that any sign of 
macroscopic pus, in a wwmd or from a drain, is a certain indication that 
treatment may proceed ; and in seven cases where the patient w'as iii extremis 
and the subjective sensation of excessive warmth had developed, I stepped in 
with happy results. There still remain cases, how^ever, where a surer indica- 
tion of this stage is yet wanted, and at present I depend to some extent on 
a gradually acquired clinical know’iedge of it. It might be argued that the 
stage in treatment I am seeking to determine is that at wffiich the course of 
the disease, without further aid, would normally turn to betterment. This, 
however, I have seen to be erroneous. It is the stage wdiere one w^as wont 
to consider further operative interference essential. Instead, I now' direct 
my efforts against the sympathetic excitation. 

Not only the sympathetic action in the bowel but its general effects also 
must be annulled. Isolation of the bow'el from stimuli and restoration of its 
function does not alone render the patient in all cases beyond danger. The 
departures from normal in the blood and the arrest of renal function constitute 
an equal danger. Hence the first stage of treatment must be pushed to 
extremes so that the rescue may not be nullified by continued and irrepressible 
sympathetic activity. When w'e proceed to isolate the bow'el from sympathetic 
stimuli it may be accomplished by the use of atropine. Opium in all forms 
must be stopped and its place taken by atropine sulphate, yttu gr- every four 
hours. The stomach is then w'ashed out, and in order to stimulate forw'ard 
peristalsis raw' meat juice is introduced. This latter is continued by 
swallowing. One to two pints of normal saline w'ith 4 per cent gum acacia 
are now' given intravenously. All other routes of administering saline have 
proved unsatisfactory. Hypertonic solutions are recommended by many, but 
I now give normal saline for the following reason. It is necessary that a rnulti- 
plicitj of s\'mpathetic refiex arcs should be depressed, and as the action of 
atropine is not directly on the sympathetic system I introduce the bromides 
as a ffiither aid. Their absorption and action are greatl}' increased wdicre 
some degree of chloride deficiency remains in the blood. 

Pro\ided the management of the treatment to this point has been w'ell 
timed, it not infrequently happens than an almost or actuallv incontinent 
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motion of the bowel takes place. At all events, in from one-half to one hour 
the picture of the peritonitic begins to change : the tissues begin to relax and 
fill out ; the immobile parched tongue sliows signs of moisture ajid movement ; 
and an ear to the still abdomen will detect noises. Two hours following the 
change in treatment the first enema is given, slowly and by gravity. It must 
be stopped if there is any sign of upper abdominal pain or ^'■omiting. If some 
dehydration is still taking place, a second saline, normal or hypertonic, should 
be repeated ten hours after the first. The first natural bowel motion is often 
involuntary. It would appear from an analysis of subjective sensations that 
the early peristalsis takes the form of long contractions beginning in the small 
intestine and passing in a continuous wave towards the rectum. When this 
stage is reached, anxiety as to the patient’s life may cease. One condition, 
however, is worthy of mention. Where correction of the effects of the sjnnpa- 
thetic activity produces an indifferent result on the patient’s condition and 
doubt remains as to the quiescence of the peritoneal infection, a blood trans- 
fusion should be given. Observation suggests that the best time for this is 
to replace the whole or part of the second saline transfusion by blood. Not 
till then may its necessity become ajjparent. 

The final stage in the treatment is to bring under control the enterocolitis 
which results from excessive growth of bacteria within the bowel during the 
phase of obstruction. Generally this is easily accomplished. The return of 
normal secretions and bowel function arc the main requisites. Charcoal and 
bismuth aid in soothing the ulcerated mucosa, 

CASE REPORTS. 

I shall now describe briefly some of the conditions to which I have 
applied this mode of treatment. My total number of cases where the entire 
syndrome of sympathetic excitation had to be dealt with is not large, and 
apparently is becoming less. I can accouzit for the diminishing numbers in 
two ways only : the conservative operatiA'e measures I now adopt in all cases 
of general or potential general peritonitis ; and the institution, immediately 
after, or even before operation, of the measures I ha^"e described to assist the 
physiological processes at Avork to combat the peritoneal irritants. Not infre- 
quently it is found that by these methods an apparently established case of 
general peritonitis subsides rapidly about the third daj'^ after operation AA'ithout 
the institution of any ti’eatment to suppress the sympathetic activity. 

Case 1. — Tu. A., male, age 48. Admitted to hospital on Jan. 18, 1029. Tempera- 
ture 97'4°, pulse 140. Face a blue and grey colour. Vomiting a black vomit ; 
abdomen tightly distended. History that he began fiA'e days preA'iously AA'ith pain 
loAv down in right side of abdomen. Had taken castor oil. Was brought directly 
to hospital by his relatives Avithout calling doctor. Became unconscious in transit. 
Perforated appendix Avith general peritonitis diagnosed. 

Morphia, gr., giA'cn and continued four-hourly. Surrounded Avith hot bottles. 
Stomach AA’ashed out. Enema given but no result. 

4.30 p.m. (Ra'c hours after admission). General condition improved : tempera- 
ture 100°, pulse 146. 

5.30 p.m. Open ether anaesthetic. Right paramedian incision and drain 
inserted. Boaa'cI seen to be red and angry and bathed in pus. 

2nd day.— 10 a.m. Temperature 101°, pulse 132. Mouth A'cry dry, regularly 
cleansed, but nothing sAA’alloAA’ed. Abdomen tightly distended. Dressing changed. 
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4th day.— 10 a.m. Condition now critical. Restless and pushing do^^^l bed- 
clothes. A look of fear in his eyes. Had vomited a mouthful of smelling black 
vomit at 8 a.m. No urine passed for twelve hours. Morphia stopped and j-Jir gr- 
of atropine four-hourly commenced. Stomach washed out and mcat-juicc and 
10 gr. of sodium bromide given. One pint of normal saline with gum acacia adminis- 
tered intravenously. Towards the end of the saline a prolonged rumbling was heard 
in the abdomen and the patient thought his bowel had moved ineontinently. This, 
however, did not happen. Soon after the saline he experieneed a short attack of 
shivering with an increase of perspiration. Ihvo hours later with a glycerin soap 
and water enema a coloured result was obtained and some flatus passed. 

6 p.m. Condition improved. Temperature 100-4°, pulse 110. Still losing some 
fluid. No sickness. Had passed a little urine. Meat-juice and bromide continued 
by mouth. An intravenous normal saline again given, and an enema later produced 
a fair result. 

5th day. — 10 a.m. Much improved. Tissues now filling out and tongue moist. 
Abdomen distended, but rumblings heard. Purulent matter at edge of drain. 
Atropine stopped. 

G p.m. During afternoon a small unformed motion had been passed by the 
bowel with some flatus. 

From this time there was nothing unusual about the recovery, and the patient 
left hospital healed on Feb. 21. 

Case 3. — Mrs. M., age 36. One month married. Admitted to hospital on 
Dec. 10, 1930. History that two days follownng a normal menstruation she was 
seized with severe pain in the rectum which later was also felt in the right iliac region. 
Looked very pale and ill. Temperature 100°, pulse 124. Per vaginam there was 
excessive tenderness of the cer\nx, but nothing unusual was othenvise found. There 
was no discharge or bleeding. The lower lialf of the abdomen was distended without 
rigidity or tenderness on palpation. I decided to observe the case. At first she 
improved, but on the sixth morning there was a quick relapse. Pulse and tempera- 
ture rose. The rectal pain, which had never quite disappeared, became severe. Per 
vaginam the cervix was extremely tender, and for the first time a boggy feeling was 
present behind the posterior fornix. The right fornix felt somewhat full though 
not tender on bimanual examination. The abdomen had become generally distended 
though not rigid. I decided to explore. 

Warm ether aniesthetic. Through a mid-line incision the lower abdomen was 
opened. A foetid brown serum lay amongst distended coils of bowel. Turning the 
latter upwards it was seen that the right ovary and broad ligament were gangrenous 
and that gangrene was spreading into the left broad ligament. The peritoneum of 
the pouch of Douglas was black, and on opening it a quantity of foul-smelling serum 
and clot was evacuated. The left ovary, both tubes, and uterus appeared unaffected. 
The diagnosis appeared to be invasion of a ha;matoma in the rectovaginal space by 
anaerobes, with a spreading gangrene in the adjacent cellular tissues. As the patient 
was almost pulseless, operative procedures had to be limited and rapid. The right 
infundibulo-pelvic ligament and ovarian ligament were tied off, and the intervening 
tissue, including the ovary, was removed. The gangrenous contents of the left broad 
ligament were cleared out. A drain was inserted into the rectovaginal space and the 
abdomen closed. The patient was returned to bed, heat applied, and -J- gr. of morphia 
four-hourly commenced. 

2nd day.— 10 a.m. Temperature 100°, pulse 132. Abdomen distended, but no 
vomiting. Foul-smelling gangrenous discharge from drain ; 10,000 units anti-gas- 
gangrene serum given intramuscularly. Frequent mouth-washes given. 

10 p.m. 10,000 units of serum repeated. 

3rd day. — 10 a.m. Temperature 100-6°, pulse 134. Mouth dry but kept clean. 
Nothing swallowed ; 10,000 units serum given. A glucose saline per rectum Avas 
tried, but produced vomiting. 

4th day. — 10 a.m. Temperature 101°, pulse 140. Verj’’ little from drain. 
Abdomen tightly distended and causing much discomfort. Ten c.c. of sterile 
glycerin injected into pelvis through the drain. Glycerin fomentation applied across 
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the abdomen. IMuch relief of discomfort followed ; 5000 tmils scrum given, 
to pass urine. Catheterization produced 6 or,. 

On m 5000 units scrum repeated. . _ 

5th dav.—lO a.m. Vomited at 4 a.m. and 9 n.m. Constantly compUunmg of 
burning in epigastrium. Stomach tube i>asscd. IVluch comfort resulted. Discharge 
from drarnXm than previous day and less fcelld. Vive c.c. of glycerin introduced 
into pelvis. Fomentations continued; 5000 units scrum g''cn. 

6th day.— 10 a.m. Looks extremely ill. Tcm]icraturc 99-8 . pulse Ihm and 
running. In spite of continued morphia complains much of rectal pam. 1 iclurc 
of dehydration now marked. At dressing discharge greatly increased and occasional 
flakes of macroscopic pus seen in it. Morphia sto]jpcd. Atropine, 100 . g*"-’ g"‘en 
and continued four-hourly. One pint of normal saline and gum acacia given intra- 
venously together with 10,000 units of anti-gas-gangrenc scrum. A slight .shiver 
and sweat follorved the saline, but there were no signs of sickne.ss. Bromide, 10 gr., 
and ineat-juice given by mouth. A little later slight rumblings in the abdomen could 
be felt by the patient. Two hours afterwards an enema gave a small watery result 
and a little flatus was passed. 

7th day.— 10 a.m. Temperature 100-8”, pulse 118. Still somewhat dcliydrated, 
hut taking meat-juice and glucose freely by mouth. At dressing the abdomen 
seemed much less tense. Discharge from drain now free. Odour almost gone and 
contains plentiful flakes of pus. Atropine and fomentations stopped, sodium 
bromide, 10 gr., with mag. carh. pond., 15 gr., continued four-hourlj^bj’^ mouth. An 
enema during the day produced no vomiting and gave a loose and satisfactory result. 
Flatus passed. 

From this point the patient made a rather stormy hut satisfactory' recovery. 
A blood transfusion was required on Jan. 19, 1931, to correct her anaimia, and a 
retained abscess in the lower right iliac region required opening. She left hosjiital 
with a small suprapubic sinus on March 5. 


By the method here described I have treated general peritonitis in 39 
cases. These include : general peritonitis from ruptured appendix (19 cases), 
pneumococcal peritonitis (5), ruptured subphrenic abscess (1), puerperal peri- 
tonitis (2), traumatic rupture of the stomach (1), perforated duodenal ulcer 
(10), and gangrenous pelvic cellulitis (1). Amongst these, one case of pneu- 
mococcal peritonitis and the two cases of puerperal peritonitis required blood 
transfusion. In all the complete syndrome of acute general peritonitis was 
present. There was one death, from bronchopneumonia, of a duodenal ulcer 
patient, perforated twenty-six hours. 

Drugs. — A feiv remarks may be made concerning the drugs I have used 
and those I have avoided. In the first stage morphia is the only medicament. 
It has been pointed out that dosage in excess of gr, each four hours should 
be avoided. This is because it has been noted that greater quantities, though 
often apparently indicated, instead of lessening, tend to aggravate vomiting. 
This action of morphia, given in large doses m the peritonitic subject, has 
also been substantiated by Alvarez and Hosoi. In recent cases I have used 
barbitone derivates to assist the morphia with encouraging results. 

In the second stage of treatment, though atropine has proved unreliable 
m the hands of some rvorkers, it has proved effective when employed at the 
stage m treatment here suggested. Atropine has no action on the normal 
tonus of the sphincters, but on the other hand hypertonus is abolished. The 
fitting explanation of this occurrence is that atropine has no direct action 
on the nerve-supply to the intestine. Its action is on the receptor centres 
in the bowel, and these it anassthetizes from stimuli. Sympathetic stimuli 
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remain but are intereepted, and the intestine is tlirown back on its intrinsic 
motilitj^ 

The chief difficulty in the use of the bromides is their method of adminis- 
tration, which must be by mouth. They arc, however, ^"ery rapidly absorbed, 
and in the presence of a chloride deficiency doses as small as 5 gr. appear to 
give results. 

One drug notable by its absence in this article is pituitrin. Because 
of its physiological action on the intestinal musculature, its use in this form of 
obstruction remains prevalent and is recommended. If, however, it is agreed 
that the junctional sphincteric hypertonus is the chief obstacle to the passage 
of contents, its value must be reconsidered. Doubtless it might produce some 
activity in the relaxed musculature, but being non-selecti^"e in its action it 
can only increase the sphincteric hypertonus. 

The withholding of fluids in the earA stages of treatment calls for 
mention. It is true that the dehydration produces discomfort to the patient 
and a certain degree of danger to life. If, howe\"er, it is agreed at this stage 
that fluid can neither be retained nor used to benefit, and merely aggravates 
that most exhausting sjnnptom vomiting, it seems wise to withhold it. Water 
swallowed or ice sucked makes the thirst worse. Sedatives alone seem to 
appease it adequatelj'. 

In conclusion, I should like to mention that there is a type of peritonitis, 
which is purely streirtococcal, where this mode of treatment would not ajrply. 
In it, though a ver}" dangerous iDeritonitis is present, the symirtomatology and 
reaction to the infection are quite different from the average general peri- 
tonitic. A flushed face and a clean moist tongue are present with a raised 
pulse and temperature. At first a little discomfort is complained of in the 
abdomen, with a little sickness, and a vague tenderness ma)’- be elicited on 
deep palpation. The bowel continues to moA^e, and in the late stages a soft 
tumidity of the abdomen is apparent. Sympathetic excitation in such a case 
is absent or numbed from the onset. In a recent case of this condition Avhere 
I opened the abdomen there Avas little or no boAvel distension or inflammation, 
though a sticky lymph, flaked Avith pus, lay on its surfaces. The nature of 
this streptococcus is being inA'^estigated. 

Further, I Avould emphasize that this treatment CArnh’^ed is, in its applica- 
tion, clinical and not mathematical. The indication for adopting each step 
must first be present. 
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A CASE OF RAPIDLY-GROWING CARCINOMA IN THE NECK, 
ARISING IN A PARATHYROID REST. 

Bv L. WOODIIOUSE PRICE, 

PATIIOLOCIIST TO THE CEASOOW UOYAE CASCEE IIOSTITAI. ; 

and G. T. MOWAT, 

SGUOEOK TO THE CLASGOW HOYAI. CANCEU HOSPITAL. 

Since tlie discovery of the parathyroid glands by SandstrdnP in ISSO, a 
number of tumours, both innocent and malignant, have been described as 
having their origin in these glands. 

EAving' describes both intra- and extrathyroid tumours arising from 
parathyroid tissue, including simple adenomata and malignant tA"jies, and he 
points out that in those tumours arising vithin the substance of the thyroid 
it is difficult to establish a parathyroid origin unless the tumour presents very 
definite structural characteristics. He also refers to the histological similarity 
of parathyroid tumours to the hypernephromata. 

Gye® reports a case of primary malignant tumour of a parathyroid in a 
Avoman of 29, AAUth recurrent metastascs eleven months after its remoA'al by 
excision. In a A^ery comprehensiA’'e revicAV of the literature of this subject he 
analyses the position and sites of origin of all primary malignant tumours of 
the parathyroids reported up to 1929. These are fcAv in number, and in 
many of the recorded cases both their origin from parathyroid tissue and 
their malignancy are in doubt. MoreoA'er, in all these cases the tumour arose 
in the region of the thyroid gland, AA'ith Avhich normally the parathyroids are 
in close contact, or in ndiose substance they are actually emliedded. 

The tumour described in this paper is belicA' ed to haAm arisen in para- 
thyroid tissue, and, from its site of origin, to furnish CAudence of the occur- 
rence of aberrant tissue of this nature aboAm the level of the greater cornua 
of the hyoid bone. Supernumerary parathyroids in relation to the thj^roid 
gland are not uncommon,* and the presence of isolated ‘rests’ has been 
inferred from the occurrence of parathyroid tumours deeply situated behind 
the trachea or CA'^en in the mediastinum,® in situations other than in associa- 
tion AA’ith the thyroid gland. DcAmlopmentally the occasional persistence of 
such aberrant tissue might reasonably be expected to be found at any point 
along the course of descent of tlie parathyroids. 

The embryological development of the parathyroid glands is generally 
agreed upon. The upper one arises in the fourth visceral cleft close to the 
thymic bud A\diich arises in the same cleft, but AA’hich later as a rule disappears. 
The loAA^er one arises AA'ith the thymus in the third Ausceral cleft and descends 
on the dorsal aspect of the thymic pouch from the region behind the future 
posterior pillar of the fauces to its adult position behind the loAA'cr j^ole of the 
thyroid gland (Keith®). According to Cunningham,’ “as a result of its caudal 
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migration, the upper jiart of the thymus becomes drawn out and finally 
disappears. It is in this process that the lower parathyroid is involved, as 
it is attached to the upper end of the migrating thymic rudiment — the part 
which disappears. The relative time of this disappearance determines the 
permanent level of the lower parathyroid, for until this happens the gland 
is dragged in the wake of the thymus.” 

This explains the exeeptional presenee of the lower parathyroid at levels 
so variable as the bifurcation of the common carotid artery (wdiere it is apt 
to be confused with the carotid gland) and the upper part of the thorax. In 
adult life the thymic-Iower-parathj'roid track is represented by a line parallel 
to and just in front of the anterior border of the sternomastoid muscle. It 
is more than conceivable, therefore, that fragments of parathyroid tissue 
could be found as ‘rests’, or that a complete parathyroid gland covdd be 
found arrested along the course of its descent. From such a ‘rest’, or from 
such air arrested lower parathyroid gland, situated above the level of the 
greater cornua of the hyoid bone, avc believe the tumour described below 
to haAm arisen. 


CASE REPORT. 

History. — J. J., age 49, a raihvay clerk, eight years ago noticed a small lump 
about the size of a grape, on the left side of the neck. It Avas a round, moA’able, 
painless mass, not tender to touch. It remained stationary, giAong rise to no 
inconvenience until July, 1930, AA'hen it began rapidly to increase in size. 

His previous history Avas uneventful. He played the A’iolin until he aa'US 25 
years of age, and noticed repeatedly Avhat he described as a ‘small knot’ in his 
neck at the point Avhere his violin A\'as held. Its site AA’as identical Avith that of the 
lump which appeared later. 

On Adjiission. — T he patient AA'as admitted to the GlasgoAA' Royal Cancer 
Hospital in October, 1930. On admission his general condition Avas good. He AA’as 
a sturdily built man Avith a rather florid complexion. There Avas slight AA’idcning 
of the palpebral fissure, but no obAuous exophthalmos, tremor, or increased pulse- 
rate, Examination of the cardiovascular, respiratory, and urinary systems rcA'ealed 
no abnormality. He had alAA’ays been a non-smoker and a teetotaller. The 
Wassermann reaction AA’as negatiA’e. 

On Examination, — On the left side of the neck, just behind the angle of the 
mandible, and projecting from under cover of the upper end of the sternomastoid 
muscle, there Avas a Ausible sAvelling, about the size of a large hen’s egg, and of the 
same shape, Avith its apex directed upwards. It extended doAvmA’ards and imvards 
into the anterior triangle of the neck to the leA’cI of the upper border of the thyroid 
cartilage. It Avas hard in consistency, and fixed both to the sternomastoid muscle 
and to the deeper structures of the neck. The neck Avas otherAA’isc normal ; the 
thyroid gland Avas not obviously enlarged. Endoscopic examination of the mouth, 
nasopharynx, and upper end of the oesophagus rCA’ealed no gross pathological 
condition. 

Operation (Oct. 21, 1930). — Under general anesthesia a transA'erse incision 
was made in the neek over the most prominent portion of the sAA’elling. This 
revealed Avhat appeared to be a tumour about the size of a hen’s egg, Avhitish in 
colour, hard in consistency, lobulated on the surface, encapsulated by a thin mem- 
brane, and firmly adherent to the surrounding structures. The major portion of 
the tumour Avas excised, together AA’ith part of the sternomastoid muscle, AA’hich 
Avas obA’iously infiltrated by the groAvth, but the deeper part (Avhieh Avas infiltrating 
the deep tissues of the neck and firmly fixed to the internal carotid artery) had to 
be left Stitt. 

When the tumour Avas exposed a segment Avas excised for rapid histological 
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examination by means of frozen sections. It was then I’'*; 

portion of the tumour was soft and . necrotic, and il was Ihought that baclcnal 
infection with pus formation might have occurred. ^Hic on 

frozen sections and on smears of the necrotic material \ 

tumour was present, but of an unusual histological type, and that there was no 

evidence of suppuration. _ . , r a .} 

Radium needles of 1 and 1-5 mgrm., with active length of cm. and d cni. 
respectively, were inserted round the cavity. In a!!, twelve needles, screened with 
gold, containing 15 mgrm. of radium were given, the dosage being 1000 mgrm.- 
hours. The wound healed without trouble, and the patient left hospital twenty-four 


days after operation. , . , • 

Subsequent Puogiiess. — In December, lO'.lO, he reappeared with a mass in the 
same position, but larger than before and extending downwards as far as the level 



Fio. ■190. — -Lateral view of the tumour as it Fig. 497. — Lateral view of the tumour as 

appeared in March, 1931. it appeared in Jloy, 1931. 


of the second ring of the trachea. Radium needles of the graduated t 3 ’^pe (O-o mgrm. 
per cm. of active length) w'ere introduced into and around the growdh, and W'ere 
left in sitn for 150 hours. In all, thirty needles containing 40 mgrm. of radium 
rvere used. There was no response, and Februarj^, 1931, the mass had consider- 
ably increased in size and occupied a large area on the side of the neck. Moreover 
It had now commenced to fungate through the overling skin. 

Ppp X-ray treatment was adopted, but without improvement in the local 
condition, and on March 31, 1981, the tumour show'ed signs of local metastasis 
(I'ig. 496). On May 2, 1931, an intravenous injection of 20 c.c, of soluble sodium 
nuoresem w’as given half an hour before the administration of deep X-ray therapj". 
Hus tre^ment w-as repeated at intervals of a w'eek, four treatments being given 

the tumour increased rapidly and progressiveh^ in size, 
an J snd of Maj', 1931, the left side of the neck wms occupied b\’' a large 
mass of tumour tissue which involved the skin overlying an area extending almost 
e mid-lme antenorlj*, and to the posterior border of the sternomastoid muscle 
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posteriorly, and limited above by 
clavicle. Over this area the skin 
was raised up into a number of 
rounded excrescences varying in 
size from that of a walnut to 
that of a small pea {Fig. 497). 
This appeared to be due to the 
coalescence of numerous discrete 
nodules of gro^vth. In colour the 
skin in this area Avas bluish or 
pinkish, and in several places it 
had become softened and necrotic. 
From the resulting fissures a 
thin greenish-coloured pus freely 
oozed, and could be expressed in 
quantity on slight pressure. The 
skin surrounding this nodular 
suppurating area was deeplj' 
pigmented owing to applications 
of deep X-ray therap3^ Apart 
from the main mass of tumour in 
this region, there were a number 
of small discrete nodules Ijdng at a 
distance of from half to one inch 
from the sharply circumscribed 
edge of the tumour. 

In the anterior triangle, on 
the right side of the neck, tliere 
were similar nodules, some of 


the angle of the mandible, and below by the 
presented a tense, rather shiny surface, and 






•'1. • ' /-V* 



Fic. 408. — Section showing the lohnlfitotl structure of the 
tumour, Avith ncini containing colloid. (Low power.) 


which, however, were detectable only by palpation. Further extension of the 



growth was apjtarent over the 
manubrium and upper part of 
the sternum, where a number of 
papules could be seen. Over the 
xiphisternum there was a single 
larger nodule which was freely 
movable over the underlying bone. 

The right side of the chest 
was the site of a very extensive 
metastatic deposit which had in- 
filtrated from within the thorax, 
and presented a nodular mass 
which displaced the nipple up- 
wards and outwards, and, at one 
point, showed signs of fluctuation. 
Smaller masses Avere present in 
the right axilla. 

The patient left hospital, at 
his own request, on June 6,1931, 
and died shortlj' afterAvards. A 
post-mortem examination could 
not be obtained. 

Histologa’. — The earlier sec- 


Fig. 499.-Note the palisade arrangement of colls, the tions taken at operation on Oct. 
deeply stained nucleoli, and tho amorphous material ro- 21, 1930, shOAVea tWO types o 
sembling colloid. grOAA'th. A single block, out 01 

scA’eral prepared on this occasion, 
yielded sections Avhich differed in histological features from those from the remaining 
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blocks. These latter sections were in all respects sitnilar to those obtained on 

subs^uent occ ^ referred to showed a tumour composed of cells resemblin'? 
those of normal parathyroid. These were arranged m palisades, each being four or 
five cdls deep. Between the palisades there was a very fine l.brmis rcticnlum. 
iie tLour was subdivided by coarser bands of fibrous tissue into large irregular 
circumscribed nodules, giving the a]ipcarancc of solid acini. Here and there the 
tumour had an alveolar structure, the centre of the alveoli being occupied In an 
amorphous material resembling colloid. These alveoli were relatively scanty, and 
the ‘ colloid ’ was small in amount {Fig. 498). , 

The cj-toplasm was relatively abundant, having a finely granular or reticulated 
structure, resembling the pale-staining ‘watery cells' of the normal gland. Jlitotic 
figures were fairly abundant. The nuclei were large, oval in sliujic, rich m chro- 
nratin, and each having a distinct deeply-staining nucleolus. Occasional larger cells 
were seen with oxyphil granules 

in the cjdoplasm (Fig. 499). . -..v, 

The greater part of the 
tumour which was originally 
removed, and all portions which 
were subsequently removed for 
biopsjq presented a somewhat 
different histological picture. The 
cells had a similar arrangement, 
but showed marked vacuolation 
of the cjdoplasra, and there was 
a complete absence of any colloid- 
like material. 

To enable the minute struc- 
ture of the tumour to be studied 
in detail, a sufficiently large por- 
tion was removed at operation on 
April 1, 1931, so as to allow a 
number of different fixatives to 
be employed. Frozen sections 
were also prepared, both from 
fresh and from fixed material 
The histology showed a tumour 
composed of vacuolated cells. 

There was a scanty stroma of 
fibrous tissue, mostly devoid of 
nuclei, with relatively few young 

fibroblasts, and containing some delicate blood-vessels. 



Fig. oOO. — ^Frozen section showing central zone o£ fatty 
degeneration. (High power.) 


The tumour cells were 
large, closely packed, polyhedral in shape, and arranged in palisade form. The 
columns forming larger or smaller lobules radiated from a central necrotic zone. 
The lobules were in many cases several deep. 

In sections stained by the routine method this central zone was seen to be 
composed of necrotic pink-staining cellular debris with a few pyknotic nuclear 
remains. Frozen sections, stained with haimatoxylin. and Schatlach R showed that 
the central zone was composed of cells that had undergone fatty degeneration 
{Fig. 500). The cells in the immediate neighbourhood of the central zone, for an 
extent of four or five layers, also exhibited fatty degeneration. This was also well 
seen m sections prepared from portions of the tumour fixed in the vapour of osmic 
acid. Attempts to demonstrate the presence of glycogen in the tumour cells were 
without success. 


DISCUSSION. 

The case recorded in this paper is one of tumour formation in the neck, 
arising in a situation where, normally, no parathyroid tissue occurs, but 
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which, from its histology, we believe to be of paratliyroid origin. Clinically, 
the course of the disease proved rapidly fatal, as the rate of growth of the 
tumour and of the development of metastascs was very great. Ne%Trtliclcss, 
at no stage when this case was under observation could any signs of hyper- 
parathyroidism be demonstrated. 

From the accepted accounts of the embryology of the parathyroid glands 
it is clear that a ‘rest’, or a complete arrested gland, might occur in an adult 
in the situation where this tumour arose. 

It is well known that simple adenomata of the ])arathyroids arc often 
accompanied by the clinical syndrome of hypcrparatliyroidism. the experi- 
mental study of which has been facilitated by the isolation of the active 
principle of the parathyroids by Collip.® Increased functional activity of the 
parathyroids, however produced, gives rise to depletion of bony calcium with 
consequent hypercalcicmia, excessive outj^ut of calcium in the urine, and 
gross changes in the bones. 

In all the cases referred to in the literature the bony changes have been 
associated with simple adenomatous hyperplasia of the parathyroid glands. 
In no case of malignant disease of the parathyroids has the clinical syndrome 
associated with hypcrparathj'roidism been observed. The case under dis- 
cussion has proved to be no e.x’ccption to this rule, for an extensive X-ray 
e.xainination of the skeleton which was carried out by Dr. F. Henderson 
revealed no obvious rarefaction of the bones. lilorcor’cr. rcjicated estimations 
of the blood calcium by Dr. A. S. McFarlane gave readings always below 
10 per cent. 

It is recognized that the histology of parathyroid tumours, and especially 
those having malignant characters, is very variable, resembling in some cases 
the hypernephromata, and in others carotid-body tumours. Dr. D. JIcLaren, 
in a private communication, jminted out the similarity of the cells of the 
tumour herein described to decidual cells, of which small groups are some- 


times encountered as 'rest.s’ in tlie adult. Histologically this tumour appears 
to us to resemble a malignant parathyroid rather than a carotid-body tumour 
or any other type mentioned. In this connection special attention is directe 
to the structure of the individual cells, to the presence of occasional eosino- 
philous cells, and, in one instance, to the finding of colloid-likc materia m 
the tumour. 
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THE OPERATIVE TREATMENT OF THE ELEPHANTOID 

SCROTUM. 


By W. K, CONNELL, 

SIEDICAL OrriCEn IX CIIAKOE, SEKA HADJI HOSPITAI,, DAH-i:S-SAI,AA>I. 


There are in the whole field oC surgery few o])crations so successful, so simple, 
and so gratifying to both patient and sui'geon as the radical curc^^of the 
elephantoid sAotum. It is in many ways a dramatic procedure. “ In no 
other operation in surgery is so large a mass of solid tissue separated from the 
patient rvith complete success and little danger ; and, apart from this con- 
sideration, the patient is rescued from a state of the profoundest shame and 
despair, due to his sexual impotence, the crip])ling influence of his tumour, 
and the frequent attacks of elephantoid fever which afflict him, and is con- 
verted into a normal human being capable of enjoying life and performing 
useful work in the world of men. 

In view of these facts it is surprising to find that no adequate description 
of the operative treatment of scrotal elephantiasis exists in our leading 
surgical text-books, although these deal quite fully with what many consider 
to be the futile operations (of Kondolcon, Lanz, Rosenow, etc.) performed 
for elephantiasis of the limbs. It is no part of my present purpose to discuss 
the Kondoleon type of operation, but I feel compelled to state that, after 
quite a reasonable trial, I have abandoned it as useless and feel satisfied that 
any benefit which seems to follow it is really attributable to the rest in bed 
Avhich it enforces. Vastly different are the results of the operation for scrotal 
elephantiasis. 

There is a noticeable tendency amongst certain rvriters to magnify the 
difficulties and dangers of the operation. IManson-Bahr,^ writing in an opti- 
mistic strain, hints at a mortality of 5 per cent. Chatter ji® is particularly 
alarming, and his standard of treatment is one to which few isolated tropical 
surgeons rvill ever be likely to attain. He insists on the patient’s being 
examined and sounded, physically, chemically, and bacteriologically, by 
almost every device of modern science, the central nervous system, the 
hepatic function, the sugar-tolerance, and the flora of the fteces and urine 
being all thoroughly investigated. He proscribes operation in the presence 
of oral sepsis ; gonorrhoea or any of its complications ; skin infections of 
any sort ; and such constitutional diseases as diabetes, nephritis, chronic 
malaria, kala-azar, advanced cardiac or pulmonary diseases, arteriosclerosis, 
syphilis, and tuberculosis ; although, surprisingly, he omits hookworm anasmia 
from his list of contra-indications. The patient, having been cured of these 
afflictions and thus rendered operable, has still a trying ordeal to face before 
coming under the knife. For at least a week he is kept supine, the scrotum 
being elevated and subjected to a daily course of washing and massage. He 
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is given frequent hot medicated hijj-baths ; lie swallows calcium ; and he 
suffers the following formidable series of injections — iodolysin, an autogenous 
vaccine prepared from the tissue fluids, pneumococcus vaccine to prevent 
post-operative pneumonia, morphine, atropine, and a solution of sodium 
bicarbonate and glucose in normal saline to prevent shock and acidosis. 
During the actual performance of the operation, the precautions taken against 
chill are so elaborate as to convince one that cliildrcn 0 ])eratcd on in Britain 
for intussusception or pyloric stenosis have hitherto been grossly neglected. 
A small army of three sisters and five other assistants (including one who is 
“ tall, thin and muscular ”) aids the surgeon in his manijiulations. 

With all due respect for the opinion of a surgeon so accomplished and 
experienced as Chatterji, I feel satisfied that in this matter of the clephantoid 
scrotum he has made a mountain out of a mole-hill. I have personally found 
the operation to be simple and about as free from risk as the radical cure of 
an uncomplicated inguinal hernia. 

Criticism of Operative Methods. — Two faults of technique are apparent 
in all the descriptions I have read of the operation for scrotal elephantiasis : 
(1) The question of hremostasis is either begged or else inadequately dealt 
with ; and (2) The reflection of skin-fiaps is postponed until after the 
amputation of the tumour — a procedure which means cither leaving some 
of the clephantoid tissue unexcised, or else redividing, during a final dis- 
section of the perineum, vessels which have been already cut. 

One cannot too strongly condemn IMacLeod’s method* of attempting to 
control hsemorrhage by means of a rubber tourniquet wound round the 
‘neck’ of the tumour and also round the pelvis. Such a tourniquet intro- 
duces an added risk of sepsis ; divided tissues retract above it and then 
bleed vigorously ; it so goffers the skin that one is unable cither to mark out 
or to raise skin-flaps while it is in position ; it cannot act as an efficient 
hajmostat without at the same time exerting injurious pressure on the cords, 
penis, and urethra (and perhaps on an unrecognized hernia) ; and when 
finally it slips or is removed a great deal of blood is lost before the ensuing 
hremorrhage can be adequately controlled with pressure forceps. Theoretically, 
MacLeod’s tourniquet is unsound, because it constricts the tissues below the 
level at which they should be divided. In order to lay bare the perineal 
muscles (in my opinion an essential part of the operation), the tissues must 
be cut well above the ‘neck’ of the tumour. 

Most operators now work without a tourniquet, but the}’’ have jrrovided 
no efficient substitute for it. With trifling differences in unimportant details, 
the operation as commonly performed proceeds as follows : First, the future 
skin-flaps are outlined but not raised (a process which in itself leads to a very 
persistent oozing from divided skin veins). Next, the penis and spermatic 
cords are dissected free and liberated, usually by means of three long vertical 
incisions, sometimes through a single median vertical incision,® and are then 
wrapped in gauze and placed on the lower abdomen. (The hannorrhage from 
these vertical incisions is always severe and may be alarming, and owing to 
the yielding nature of the scrotal tissues and the fact that many of the large 
divided vessels are prevented by fibrous tissue from retracting, it cannot be 
adequatelj’’ controlled by gauze packing.) The tumour mass is nowamirutatec 
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at the level of the unreflecied sJmi-Jlaps, and as each vessel has to be secured 
both proximally and distally, an enormous number of pressure forceps is 
required. The skin-flaps arc uou' reflected right to the inner aspect of the 
thighs (with resultant further liffiinorrhagc). and as a rule tlie ]icrincum is 
dissected free from the remnants of tlie elcpliantoid tissue (which means that 
there is still further bleeding and that the same vessels have been divided 
twice). The skin-flaps are now brought together over the cords and testicles, 
and the penis is dealt with by one or other of several available methods. Some 
operators clothe the penis with the preserved inner lining of the hypertrophied 
prepuce (a very good method when available) ; others utilize a suprapubic 
flap of skin (undesirable because of its hairiness) ; while yet others advocate 
Thiersch’s method of skin-grafting, either immediately or at a later date 
(although confessing that the resultant covering is too thin and is insufficiently 
mobile). 

In a modification of the foregoing method® the operation commences with 
the liberation of the penis, cords, and testes through a single median vertical 
incision which is then continued so as to split the etitire scrotum into halves, 
each of which is then secured at its base by a large clamp, Everjdhing 
distal to the two clamps is norv severed. All vessels projecting beyond the 
clamps are ligated. The skin-flaps are then raised and the operation is 
concluded in the usual w'ay. (By this method, unfortunately, one locks the 
stable-door after the horse has gone. The liberation of the penis, cords, 
and testes is effected before any means have been provided to render the 
dissection bloodless ; and it is precisely the liberation of these structures 
which is responsible for nearty all the haemorrhage encountered in the 
amputation of an elephantoid scrotum.) 

THE WRITER’S METHOD. 

I have but little to say on the question of pre-operative treatment. The 
elaborate precautions advocated by Chatterji and others may perhaps be 
theoretically excellent, but in practice they can seldom be taken. The 
African native is inclined to be both timid aird impatient, and, having screwed 
up his courage to the point of entrusting himself to a European surgeon, he 
"svants to get his ordeal over and finished with as soon as possible. If ordered 
air elaborate course of pre-operative treatment, it is practically certain that 
he will never get as far as the anaesthetist, but will abscond and return 
to his village despondent and convinced that his infirmity is a matter of 
shauri muungu (God’s ivill) and is incurable. Consequently, I have never 
yet refused operation, no matter horv ill or senile the patient, except in 
cases of mortal illness or of advanced hookworm disease ; and I have 
always endeavoured to operate within a few days of the patient’s arrival 
in hospital. Safura (hookwoi'm disease) is so well recognized and dreaded 
b5'’ the natives that they can usually be made to appreciate the necessity for 
having It treated before an operation is performed. 

My pre-operative treatment consists merely in rest, with elevation of 
the scrotum, vdnch is daily scrubbed with ether soap and water 

At the actual operation the patient is placed in the lithotomy position. 
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with the scrotum hanging over the end of the table. After a final scrubbing 
with soap and water, the affected parts are etherized and iodincd and toM’els 
are suitably arranged. A circular incision is then made right round the 
‘neck’ of the tumour, dividing only skin plus a very small quantity of sub- 
cutaneous tissue. A large amputating knife is then thrust proximally under 
the skin till its point reaches the vicinity of one external abdominal ring. 
With a rapid sawing movenent the knife is then carried across, subcutaneously, 
till its point reaches the opposite ring. An assistant meanwhile keeps packing 

gauze beneath the skin in the 
wake of the advancing knife, 
and by exercising pressure over 
the flap reduces bleeding to a 
minimum. {Fig. ,501.) 

In this way one half of a 
collar-like skin-flap is fashioned. 
With the help of a forehead 
lamp all bleeding-points beneath 
the flap arc then secured in 
pressure forceps, the gauze 
packing being removed bit by 
bit while this is accomplished. 
The lower half of the ‘collar’ is 
now freed in a similar way, 
the point of the amputating 
knife being held close against 
the perineum and the adductor 
origins while the undercutting 
is performed. Hannostasis is 
effected as before. Persistent 
bleeding points on the distal 

Fig. 601.— Undermining ot the skin ‘ collar ’. skin edge are sccurcd by means 

of Ballancc’s scalp-clamps. 

I would here emphasize that it is only during the preparation of my skin- 
flap or ‘collar’ that I encounter any hremorrhage worth considering, the 
remainder of the operation being practically bloodless. The amount of blood 
lost is trifling and cannot be compared with that lost during the undermining 
of the skin at the commencement of a breast amputation. 

I always prepare a ‘collar’ which will be large enough to cover com- 
pletely and without tension both cords and testes. Consequently it often 
happens that the ‘collar’ is largely composed of more or less elephantoid 
skin. This is a matter of no moment, because the operation opens up several 
new channels for lymph drainage, as the result of which the skin eventually 
loses its elephantoid character. 

The skin ‘collar’ now reflected, a one-inch incision is made over the 
upper part of each spermatic cord, near the external abdominal ring, and also 
over the root of the penis near the suspensory ligament. First a forefinger 
and then a gauze loop is passed round each of the three structures thus exposed 
and isolated at their base {Fig. 502). 
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The point of a large clamp is now pressed beneath the isolated segment 
of penis and is forced backwards through the entire thickness of the tumour, 
which is thus separated into 




halves. Each half is then 
grasped, about one inch distally 

to the pubes and perineum, by ^ ./If!' 

a powerful clamp, the cords and 

penis being carefully avoided. '/ 

One clamp is closed. The scro- 

turn is then elevated for a few 

minutes, to let some of the ‘ 

blood drain out of it. The 

second clamp is then closed and yY' , s'c/ioTuti ' 

the scrotum allowed to resume 

its pendent position. 502.-Isolntion of the roots of the sper- 

The penis and botll cords matic cords and penis, and clamping of the tumour 
AdUr ‘neck’. Sometimes, instead of using clamps, the 

and testes are now fully exposed strangles ll.e ‘ ncek • n-itli n couple of strong 

through long vertical incisions silver wires. 

{Fig. 503) and are carefully 

dissected free from the tumour mass, this procedure being absolutely bloodless 




Sc/loTU!^ 


Fic. 502. — Isolation of the roots of the sper- 
matic cords and penis, and clamping of the tumour 
‘ neck ’. Sometimes, instead of using clamps, the 
wTiter strangles llie ‘ neck ’ witi) a couple of strong 
silver wires. 



Fig. 503. — Freeing of the spermatic cords, testes, and 
perns Uirotigli tliree large vertical incisions. 


owing to the hfemostatic action 
of the two large clamps. The 
greatly hj’-pertrophied guberna- 
cula are divided bj' scissor-snips. 
By means of a circular incision 
around the preputial opening, 
as much foreskin as possible is 
saved, so that it may subse- 
quently be used as a covering 
for the penis. 

What I consider to be a 
very important step in the opera- 
tion is now performed — namely, 
the establishment of a direct 
lymph pathway from what will 
be the new scrotum to the 
lumbar glands. To effect this, 
the fibrous coverings of both 
spermatic cords are completely 
excised till the contained blooA 
vessels are clearly seen. 

At this stage a hydrocele or 
hernia or both have frequently 
to be dealt with on one or both 
sides. The hydroceles are treated 


, , ,, , by the most rapid method avail- 

able~usually by eversion, with or without partial excision of the sac : 
while atrophy of a testis may call for orcliidectomy. Hernias are best 
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treated in a purely temporary manner by simple ligation of the sac as 
high as possible, without the external oblique being divided or the inguinal 

canal subjected to any process of 
plastic repair. The reason for 
this is that should sepsis ensue 
(as is not unlikely), the safety 
of any plastic hernial oj)cration 
would be gravely jeopardized. 
The hernia should be radically 
treated some weeks later. 

The penis, cords, and testes 
are now wrapped in sterile gauze 
and placed on the lower abdomen 
out of harm’s Avay, 

The amputation of the elcphan- 
toid scrotum is now completed by 
a series of sliort scissor-snips and 
knife-cuts proximal to the two 
large clamps {Fig. .'304). Bleeding 
vessels arc secured by forceps as 
they appear, and as we arc here 
dealing with main trunks, the 
total number to be secured is not 
great. Moreover, as the distal ends 
of the vessels do not need attention, 
not more than a dozen Spencer- 
Wells forceps will be required. 

With the hope of opening up a direct lymph pathway via the internal 
pudic and prostatic lymphatics to the internal iliac glands, great care is taken 
to lay bare the perineal muscles and divide 
the line of fusion between Colies’s fascia 
and the two laj'-ers of the triangular 
ligament. 

All vessels in the grasp of pressure 
forceps are now conscientiously ligatured, 
hsematoma formation being one of the 
bugbears of the operation. The whole raw 
area is refreshed with application of hot 
saline, and the edges of the skin ‘collar’ 
are united along a median vertical line in 
such a way as to form a new scrotum 
into which the cords and testes are snugly 
tucked. A small rubber tube is inserted 
through the lowest end of the suture-line 
and will be retained for forty-eight hours. 

The penis is now covered by pulling back 
over it, like the linger of a glove, the 

preserved inner lining of the prepuce, the cut edges of which are lixi 



Fzg. 505, — CompJeUon of tho 
operation. The cords and festos 
have been covered by means of a 
vortical suture of the edges of tbe 
skin ‘ collar *. Tho penis has boon 
covorod by suturo of its preserved 
and fully retracted prepuce to the 
edges of tho upper part of tho skin 
‘ collar \ A small rubber drainage 
tube has boon inserted throiigh tho 
lowest angle of tho wound. 
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a few points of suture to the edges of tlic uppermost portion of tlio skin 

‘collar’. {Fig. 505.) ^ , , , j. i ^ i 

Where, for one reason or anotlier, sufTicient liealthj’’ forcskm cannot be 

conserved to act as a penile covering, I have ser'cral times left the penis ran 


''-W 




'M' 




Pig. 600. — ^T}ie writer’s * tunnel ’ operation 
Uiied in cases where the prepuce is too diseased 
to ha available as a covering ior the dcniidod 
penis. The photograpli was taken ton days 
alter operation. 


PiR. 507. — A verjr typical elephantoid 
scrotum. Weight after removal, 46 lb. No 
hernia present. Operation is much simplified 
when the tumour ‘ neck ’ is narrower than in 
this ease. 


, I and successfully clothed it at a later 

V of a granulating flap cut 

■ i-ST thigh and applied like a roller- 

, bandage to the penis.’ At other times 

' - ^ threaded the raw penis tempor- 

arily through a subcutaneous tunnel 

, „ 508-~Case complicated by a large {Fig- 506) 011 the inner aSUect of the 

sliding hernia on the right side. The hernia -i. ^ i 

was tceatod first (in October, 1930), appeudi- 3-HCi ilMGr3.tCO it SOiXlC tCIl (lR.yS 

^otomy being performed at the same time. later bv IBCanS of a simulp flan inr>i- 
The scrotum was amputated a fortnight later. • , a Simple liap mcl- 

The photograph was taken in June, 1931. sion. ' J.raersclis method appears to be 

^iisuitable, and I have never used it. 

^ Af tei -treatment. Saline transfusion is rarely necessarv and is never 
given as a routine. Itlorphia is administered. Catheterization is seldom 
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called for, probably because no bougie is used as a guide to the urethra in my 
operation. The wound is inspeeted daily because it has been my experience 
that a certain mild degree of sloughing is almost inevitable. When sloughing 
is at all marked, eusol dressings are employed. 

Mortality. — In a series of .“ie cases operated on between September, 1927, 
and July, 1931, there has been but one death. This was due to spreading 
cellulitis and septiccemia, and occurred in a very old and debilitated patient. 

Results.— Nothing is more difficult than to trace the end-results of 
operations on African natives ; but tliis much can be said : I have 
never yet seen a recurrence in anj'’ case of clephantoid scrotum operated 
on by me. On the other hand, of the not inconsiderable number of 
patients seen at intervals var}dng from a few months to three years after 
operation, all have been in an entirely satisfactorj^ condition. The new 
scrotum has shown a marked tendency to become more and more supple 
with the lapse of time, Avhile the physical and mental improvement in the 
patients has been striking. Two cases are illustrated in Figs. 507, 50S. 

SUMMARY. 

1. The operative treatment of scrotal elephantiasis is one of tlie most 
satisfactory procedures in surgery. 

2. The view is advanced that the success of the operation depends on 
the establishment of new lyjnph pathwa 3 ’s — namely, through the internal 
pudic and the prostatic lymphatics to the internal iliac glands and through 
the spermatic lymphatics to the lumbar glands. In order to open up. these 
new pathways effectively, it is necessary to excise the fibrous coverings of 
the spermatic cords and to lay bare the perineal muscles. 

8. The failure of operations for elephantiasis of the limbs is due to the 
impossibilitj'- of establishing a new lymph patliway in such cases. 

4. The customary operations for clephantoid scrotum are criticized. ; 
It is thought that they do not provide sufficiently for hremostasis or for 
the establishment of new lymph pathways ; and it is considered that the 
practice of raising the skin-flaps after the amputation of the scrotum is 
unsound. 

5. The writer’s method of operating is described. 

6. The danger of the operation is extremelj'- slight. 

I have to thank Dr. A. H. Owen, Acting Director of Medical and Sanitary 
Services, Tanganyika Territory, for permission to submit this article for 
publication. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 

NOTE ON A CASE OF PITUITABY TOMOOS TREATED 

BY RADON SEEDS. 

By L. bathe bawling, 

SURGKOK, ST. B.i\JUTnOI.OMi:\V*S HOSTlTAt,, LONDON. 

K- a previous number of the Biutisii Joukxal of Suhgeuy,! I contributed 
towards the surgery of the pituitary region by reporting on four cases where 
treatment had been carried out by the introduction of radon seeds into the 
tumour mass, the seeds varying in number from 14 to 8. In the summary 
it was stated ; (1) That radon seeds could be introduced into, and spaced 
throughout, a tumour of the pituitary region, without actually exposing the 





Fig. 509. — Antero-posterior view, showing the Fig. 510, — Lateral view, showing the six seeds in 
correct spacing of the six seeds. the lower and posterior part of the tnmonr. 



tumour to view ; (2) That neighbouring structures could be avoided ; and 
(3) That the results obtained were not discouraging. A fifth case, operated 
on in July, 1931, enables me to confirm the first of these three state- 
ments, leaving the second and third requiring some amendment. 

The operation was conducted in the same manner as before— right frontal 
bone-flap, dura and brain elevated with my special illuminating retractor, 
as far back as the posterior border of the anterior fossa, and a small incision 
made through the dura mater, close up against the anterior clinoid process, 
through which the introducer was inserted. No attempt was made to expose 
the tumour itself ; I relied on my experience of the direction required. Six 
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seeds were introduced, with spacing, and I estimated tliat they were placed 
in the j^osterior half of the tumour. Desiring to jilace more seeds in the 
anterior part of the tumour, the introducer was re-inserted. This was at once 
followed by the escape of blood along the cannula, wliich, with the sudden 
swelling up and discoloration of the dura, showed that I had injured some 
vessel. The patient was sent back to bed, and died two days later with 
symptoms of compression. 

The post-mortem showed : (1) A tumour (adenoma), pear-shaped and 
plum-coloured, seated in the pituitary fossa, wholly occupying that region ; 
(2) Some blood between the dura and the brain, but less than was e.\])ccted, 
and no evidence of injury to any special blood-vessel ; (3) No sign on the 
surface of tlie tumour to show where the introducer liad entered. 

The whole region was cut away, with the underlying portion of the base 
of the skull, hardened, and X-rayed (i'hg.s. 509, .510). The jrhotograph shows 
that all six seeds are well placed and spaced in the posterior part of the 
tumour. With a little more luck, the second scries of six seeds rvould har'e 
been inserted into the anterior half. 

It is possible that the Avascular injury might have been avoided if the 
tumour had been exposed, but this rvould have been verj" difficult, and 
certainly very dangerous. 

As against this unfortunate result, I have to report that the very success- 
ful case recorded in my series remains perfectly well, with full working 
capacity. 
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REVIEWS AND NOTICES OF BOOKS. 


Diseases of the Thyroid Gland: with Special Reference to Thyrotoxicoste. By 
Cecil A. Joll, M.S., B.Sc. (Lond.), F.R.C.S., Senior Surgeon to the Royal Free Hospital 
and the Miller General Hospital, etc. Crown 4to. Pp. 082 

and 24 plates. 1932. London ; IVilli.ani Heincniann (Medical Books) Ltd. Ods. net. 


The author states in tlie preface that it is thirty years since a book on the diseases 
of the thjToid gland and their treatment has been published in Great Britain. 
Durin" that period the advance in knowledge of this subject has been very great. 
WorkCTS in many countries have contributed to that advancement, and the contri- 
bution from the British Empire liaring been considerable, it was high time that an 
adequate presentation of the subject sliould be made in Great Britain. It may be 
said at once that the book has been wortli waiting for, Mr. Joll having envisaged 
a work to include every aspect — “ a general survey — of the subject. The task for 
one individual was big, and for a surgeon occupied with the duties of a teaching 
hospital and private practice it was Herculean. Mr. Joll has inherited much from 
a hospital w'here Sir James Berrj" had already achieved a world-wide reputation in 
this subject ; how widelj' he has read is seen from the ably selected references, and 
his omi work over many years has given him first-hand knowledge of pathology 
and the surgical problems. The judgements are balanced, and mature experience 
is apparent throughout. This does not necessarily mean that every conclusion rvill 
be accepted. No book can pronounce the final word, for in many of the problems 
there is not yet unanimity, and in a subject where so many workers are giving their 
lives to one or other of the aspects of the subject, new material becomes available 
between the time a hook of this magnitude goes to press and that of its publication. 

It is fitting that the frontispiece should he an engraving of Caleb Hillier Parr 3 ’'. 
Too often in foreign literature the honour of having first described accurately the 
symptoms and signs of toxic goitre is wrongly ascribed elsewhere, but it must be 
remembered that although his case histories and conclusions rvere w-itten out rvith 
great care. Parry did not publish them. 

The chapters on development, structure, and phj’siology of the thyroid gland 
are verj’^ complete, and contain adequate references to the work of Gale Wilson, 
Rienhoff, Kendall, and Harington. The chapter on the parathyroid glandules, 
Avhile complete in every other respect, does not contain reference to the rvork done 
abroad and in Great Britain on parathjrroid tumours associated with generalized 
fibroc 3 ’'stic disease of the bones. 

It is a great satisfaction to practitioner and student to see the classification of 
diseases of the thyroid gland becoming more simple. As is well Imowti, this author 
separates Riedel’s disease from lymphadenoid goitre, thus differing from Ewing 
and some others. The illustrations and descriptions of these conditions are excellent. 
The term ‘parench 5 'matous’ is given its proper significance. It has too long been 
emploj’ed in England to denote diffuse colloid goitre. Priraarj*' malignant epithelial 
tumours are described under three well recognized tjqies, and one ivonders if it is 
necessarj^ or wise to give a separate heading in the classification to ‘mixed-celled’ 
tj-pes— carcinoma-sarcomatodes and sarcoma-carcinomatodes. The author points 
out that Kettle and Ewing have described the metaplasia occurring in these tumours, 
which are undouhtedlj" epithelial in origin. 

The chapters dealing with the etiologjq distribution, and prevalence of simple 
goitre are exhaustive, and the immense amount of work done on these subjects in 
recent years has been critically reiiewed. Possibly the most contentious chapter 
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will be that in which the evolution and histopathology of diffusely nodular goitre 
is discussed. Where so many Continental and American pathologists who have been 

investigating this for decades — and are .still doing so — fail to rcac’’. '. ''■f-. 

JoH’s marshalling of evidence, masterly as it is, may well leave the :■ . ■ ■ ■ : . 

He believes that there is no essential difference between the colloid and solid forms 
of nodule, and he retains the term ‘adenomatosis' to describe the common form of 
goitre associated with multiple colloid nodules in this country. Rcinhoff and others 
have regarded these as purely involution nodules. Slarine, in the article from which 
Mr. Joll quotes, admits that knowledge of these nodules is at present very inadequate, 
so that this chapter may be taken as a statement of the available knowledge at the 
moment. 

Nearly half the book is devoted to thyrotoxicosis. Pathogenesis, signs, 
symptoms, metabolism, and treatment are dealt with in great detail. The increase 
in the death-rate from the disease — taken from ollicial figures — during the last five 
years is striking. The author ascribes this to the almost universal use of iodine in 
prophylaxis and treatment. One wonders if it may not in j?art be due to the greatly 
increased number of operations performed throughout the land. The margin of 
safety in this operation is still a narrow one, requiring careful selection of cases and 
of the time of operation, long preparatory treatment, and considerable skill on the 
part of the surgeon. Mr. Joll takes the increase in the death-rate to indicate that 
there is a still greater proportional increase in the prevalence of the disease. 

In accord with the growing custom in this country Mr. .loll divides cases into 
primary and secondary thjTotoxicosis rather than into exophthalmic goitre and 
toxic adenoma. The distinction is that in .secondary toxic goitre the toxic condition 
is “ engrafted on a pre-existing goitre ”. He states that he has had patients in whom 
the toxic symptoms supervened on goitres primarily of the diffuse symmetrical 
colloid type. Surely the case illustrated in Figs, 201, 202, and Plate XXIII, belongs 
to this class. The very big goitre with large colloid ^'csiclcs implies that a colloid 
goitre preceded the toxic condition. 

The special clinical groups — those occurring in childhood or old age, in associa- 
tion with pregnancy, with delirium, or other mental disorders, with cardiac complica- 
tions, with diabetes, or with abdominal crises — are discussed. 

X-ray and radium treatment is reviewed. The author docs not favour the use 
of iodine in the medical treatment of the disease, but would reserve it for the period 
immediately preceding operation. Physicians will scarcely agree with this %’iew, but 
there is no doubt that its use is often not suibciently controlled. A full and most 
helpful chapter is devoted to anresthesia in all its modern aspects. Pre-operative 
and post-operative treatment is adequately dealt with. It is pointed out that 
operation is unjustifiable in hyperacute cases, or during the exacerbations of the 
disease. 

Possibly a little more space might have been given to the medical preparation 
and after-treatment of patients with auricular fibrillation and heart failure. These 
patients are often cedematous to the waist when first seen, long and skilled treatment 
being required to render them fit for operation. In the three cases illustrating 
operation in this condition normal rhythm returned spontaneously. This occurs in 
nearly half the cases operated upon, but readers would h.ave welcomed more detailed 
help in the subsequent treatment of the others. The author gives the credit for 
popularizing the extensive bilateral operation to British surgery— a fact, as he states, 
not always recognized in America. Regarding the operation of thyroidectomy, no 
detail is left to the imagination, each step being minutely described and illustrated. 
Following this, the dangers and difficulties which may be met with are discussed, 
and treatment is indicated for the post-operative complications. Each surgeon will 
develop his oivn technique, and will differ in some respects from others. Blr. Joll 
has described a good operation, though he has not made it appear simple. This is 
wise, for even in a moderately severe case of this disease the operation is not to be 
undertaken without due consideration and careful preparation. 

Mr. Joll has presented his fellow-practitioners and students with a monumental 
volume. They need not trouble to search the literature published up to the time 
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this book went to press, for tliey will find everything relevant withm its covers. 
They will get plenty of practice in sifting evidence— they may even wish that some 
of tlic more obsolete references had been omitted— but when they ha^e read it thej 
will know all that was known on the subject of goitre in 11)31. 

Jilr Joll is to be complimented on the illustrations and diagrams, and the 
publishCTs on producing a book that will take a very high place m British medical 
literature. (The word resected, page 623, four lines from the bottom, is probably 
a misprint, and, if so, is the only one discovered in the book.) 


Thomson and Miles’ Manual of Surgery. By Aui^xandek Minus. M.D., LL.D., 
F.R.C.S.E., Consulting Surgeon, Royal Infirmary, Edinburgh ; and D. P. D. Miukie, 
5I.D., F.R.C.S.E., Professor of Surgery, University of Edinburgh. Eighth edition. 
Crown 8vo. Vol. II. Extremities, Head and Neck. Pp. 085 + viii, with 303 illus- 
trations. Vol, III. Thorax and Abdomen. Pp. 578 + xii, with 177 illustrations. 
1931. London : Humphrey Milford. 12s. Cd. net each. 

TimouGiiouT these volumes there are many evidences of careful revisioti in order to 
make the work a comprehensive and up-to-date record of surgical teaching in Edin- 
burgh. This applies especially to the chapters on the thjToid gland, the chest, the 
gall-bladder, and the breast ; and to the description of the investigation of a urinary 
case, all of which have been largely rewwitten. Accounts of the modern conception 
of the gliomas, and of diverticulitis of the colon, and fuller references to radium 
treatment are valuable additions. 

In previous editions there had been a tendency to illustrate the late stages of 
disease and pathological curiosities. It is therefore a pleasure to note that the 
pictures also have been considerably revised, those of advanced disease being replaced 
by skiagrams of barium examinations, pyelogtams, and other illustrations of diagnostic 
methods. That the old passion for freaks is not yet conquered is shoivn by the 
inclusion of the useless though amusing skiagram of a hair-ball in the stomach, and 
the photograph of an ‘enterolith’ of heather-roots and twigs 1 

It should be our concern to assess the value of the work as a whole rather than 
to criticize matters of detail, yet we cannot but note in a book whose standard is 
generally so high the occurrence of certain features which seem to have escaped 
attention. Misleading or even inaccurate statements occur in connection with 
intracranial haemorrhage, particularly regarding traumatic apoplexy and subdural 
liamiorrhage. It seems a mistake to adduce the absence of glandular involvement 
as evidence against malignancy in the case of a doubtful lesion ; and the xdew tliat 
the mixed salivary-gland tumours develop from rests derived from the first branchial 
arch is surely obsolete. Finally, it is a surprise to find, beside an illustration of a 
tuberculous nodule in the globus minor of the epididymis, the statement that it is 
more than doubtful if the disease is ever due to a downw'ard spread of infection from 
the prostate. 

This manual gives on the whole an excellent description of the clinical and patho- 
logical aspects of surgical diseases, but little advice is offered regarding their treat- 
ment. It has previously been criticized on this account, and the authors probablj’’ 
have good reasons for not attempting to remedy the defect. It does seem a pitj% 
however, that a manual running into three volumes should not be an adequate ouide 
to treatment. 


Pye’s Surgical Handicraft. Edited by H. W. Cabsox, F.R.C.S., Late Senior Surgeon, 
Prince of ^^ales s General Hospital, Tottenliam. Tenth edition, fully revised. Demy 

This book is too well known to require much added praise. This, the tenth edition, 

died when only 

two sheets of the edition remained to be seen through the press. The book has been 
increased m size by only a few pages, but many sections have been revised and 
some rewTitten, and fresh sections have been added on a few subjects, such as the 
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tannic acid treatment of bums, the injection treatment of varicose veins, etc. We 
would like to see more revision in the chapter on fractures, bringing the treatment 
more into line with modern methods. In describing the treatment of intraeapsular 
fracture of the femoral neck it is advised that “the patient should be propped up in 
bed with the limb placed between sandbags”. After about a montli the patient 
is advised to use the limb as much as possible “.since union is not aimed at”. This 
surely is not the best advice for house surgeons and dressers. 

Apart from a small number of facts which are still somewhat behind the times, 
this book stands out as probably the best of those on minor surgery and its craft, 
as indeed it has done for the last forty-seven years ; and it can confidently be recom- 
mended to house surgeons and dressers as well as to practitioners as giving a good 
account of the many small points in all forms of minor surgery which arc so diilicult 
to carry in one’s head. 


La Pratique chlrurglcale illustree. By Vicron Pauciif.t. Fase. XVII. Super royal 

8vo. Pp. 20S -f vi, with 180 illustrations by S. Depret. 1032. Paris : Doiti ct Cic. 

Fr. 05. 

In this fasciculus Victor Pauchet, while contributing most of the articles himself, 
has included articles by five other surgeons, and the volume opens with a description 
by dc Martel of a neiv method of craniectomy for exposing the cerebellum — a method 
which gives a beautiful exposure for dealing with acoustic tumours, meningiomas 
in the region of the lateral sinus, or tumours of the cerebellum and fourth ventricle. 
Dr. Bonnet Roy writes on the radical cure of dental cysts, and Dr. A. Jung on 
Matas’ operation for obliteration of popliteal aneurysm, 'iVo articles on jrlastic 
surgery arc included, one for depressed nose by Dr. J. Bourguet, and the other for 
hypospadias by Dr. le Gac. In the former we seem to recognize the work of Sir 
Harold Gillies, and the latter illustrates the method of Ombredanne— a most 
ingenious operation very well illustrated. We have commented before on the 
excellent value of M. Depret’s illustrations, which often render the text unnecessary. 
It would be extremely difficult to give a lucid description of this operation for hypo- 
spadias ; the illustrations supplied require no verbal explanation. 

Pauchet rvrites on a variety of subjects, which include operations for cancer of 
the breast, hernia of the lung, biliary fistula, anastomosis of ureter and colon, and 
gastric ulcer penetrating the pancreas. In these he maintains his usual high 
standard. With regard to the article on diverticulitis, while agreeing that the 
majority of cases should be treated on medical lines, our operative experience makes 
us more than sceptical of the practicability of multiple divcrticulcctomy, i.c., resec- 
tion of individual diverticula (e.xcept in i.solatcd instances), and we regard the 
operation described as unpractical if not valueless. 

It is to be hoped that some day Pauchet will collect the articles which deal witli 
the different branches of surgery and publish them in separate volumes. In these 
days of specialism a mixed grill does not attract the average reader as perhaps it 
should. 


Emergency Surgery. By Hamilton Bailey, F.R.C.S., Surgeon, Roy.al Northern Hospitni, 
London. Vol. II. Thorax, Spine, Head, Neck, Extremities, etc. Large 8vo. Pp. 
415 -f xviii, with 430 illustrations, some in colour. 1931. Bristol; .Tohn Wriglit & 
Sons Ltd. 25s. net. 

The first volume of this ivork on Emergency Surgery, that dealing with the abdomen 
and pelvis only, was reviewed in the April, 1931, number of this Jouunal ; the 
present volume covens the remaining field. The high quality of its predecessor has 
been fully maintained in the present volume, and the two together form a niost 
valuable and reliable guide to the occasional surgeon and to the “comparatively 
isolated surgeon” when faced with a surgical emergency. Opinions must inevitably 
differ as to what exactly should be included in a ivoric of this scope ; but, on the 
whole, we consider that a very judicious selection has been made, and the ivritcr, 
moreover, has not confused the issue by the too frequent insertion of alternative 
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methods. The text is certainly up to date, as evidenced by the full account gnen 
of Professor Meyers technique for performing Trendelenburg s operation for the 
extraction of emboli from the pulmonary artery, the ^Yinnett-Orr treatment of com- 
pound fractures and acute osteomyelitis, and the tannic acid treatment for butns. 
Blood transfusion is very fully described, and for emergency 

Digby’s method of perfotmmg the operation is rightly recommended. In the special 
branches the writer has sought the assistance of experts, notably that of Mr. Lric 
Watson- Williams, who is responsible for the sections dealing with the nose, ear, 

and larjmx, and with intracranial suppuration. 

The illustrations are plentiful and excellent, and special mention must be made 
of the coloured one upon page 19, depicting traumatic asphyxia. 


A Textbook on. Surgical Pathology. By CHAnniiis F. W. Illingworth, M.D., F.R.C.S.E., 
formerly Tutor in Clinical Surgery, Roval Infirmary, Edinburgh ; and Bruck M. Dick, 
iM.B., F.R.C.S.E., formerly Tutor in Clinical Surgery, Royal Infirmary, Edinburgh. 
Royal 8vo. Pp. 077 -b viii, with 290 illustrations. 1932. London : J. & A. Churchill. 
80s. net. 


The criticism of a tvork on surgical pathology must be influenced by one’s opinion 
upon the part such books of applied science have to play in education, and by what 
the author intends the book to accomplish. A pathologist, if he expects an exhaustive 
dissertation upon the purely pathological features of the diseases deemed to be 
surgical, is bound to find that some of the subiects in which he is interested are treated 
briefly, superficially, and with what he may consider scant respect. The clinician, 
if he looks for a decisive judgement upon the many unsolved problems of pathology, 
will also be disappointed. Criticism of this book "from such extreme points of view 
would be unjust, for it has not been the intention of the authors to add anjdhing 
to the science, but rather to stress features in the study of pathology which are of 
greatest value to the surgeon, and in this they may justly claim that they have 
been successful. 

The size of the book has been wiselj’- limited by the exclusion of detailed accounts 
of inflammation and repair, since it has been uTitten for Final M.B. and Fellowship 
Students, and a knowledge of the fundamental processes is assumed. The early 
chapters deal with some of the problems of general pathology — shock, the general 
infections, and tumours — and the remainder noth tissue and regional pathology, 
including the female generative organs. In all sections the morbid anatomy is 
adequately described, but the most valuable feature is the consideration of the nature 
of the conditions described, and the account, supplemented by ample references to 
recent literature, of experimental and clinical research upon which modern concep- 
tions of disease are based. The illustrations are good, the microphotographs being 
particularly praiseworthy. 

It is well-nigh impossible for an indhddual to keep abreast of the recent work 
in anatomy, physiology, and pathology Avhich has a bearing on surgery ; and the 
authors have the advantage of having been brought up in surroundings in which 
every encouragement is given not only to trial by experiment and to wide reading, 
but also to free and frequent interchange of ideas and knowledge among the group of 
men w’orldng in the Department of Surgery. This has enabled them to cover a wide 
field, but It is only to be expected that some chapters Avill carry more conviction than 
othep, and it is not difficult to distinguish the subjects which have been investigated 
1 colleagues from those about which they have had to obtain 

the information by referring to the work of others. 

The conscientious author maj' rightlj- hesitate to draw" conclusions from obser- 
vations not made by himself ; but his ^ratings will be of much greater value to 
the student, who is even less capable of discriminating between the various 
offered in explanation of a given phenomenon, if in addition to stating 
the theories, he indicates clearly which vierv has most to support it, and is of the 
greatest importance as a guide in the practice of surgerv. If this more do-^matic 
attitude were adopted m parts of xhis book it would be of greater value 


in 
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teaching, even though some of the opinions expressed might require modification 
in future editions. 

Most of the book is so good that it is disappointing to find a poor description 
of the pyogenic infections of bone, an inadequate account of injuries to the brain, 
and some rather confusing statements about hydronephrosis and renal infection. 
Its faults, however, are neither numerous nor serious enough to detract appreciably 
from the value of a book which is likely to prove a popular text-l)ook for 
students and to provide for teachers a useful guide to the recent literature of 
surgical pathology. 


Surgical Pathology of the Genlto-urinary Organs. By Aiitiil'h E. IlKaTZUKR. M.D., 

Professor of Siirger}’, University of Kansas. I-Icrlzlcr's Jlonograph.s on Surgical 

Pathology. Royal Svo. Pp, 280 p xviii, with 222 illii.stm(tons, 19.21. London: 

J. B. Lippincott Co. 21s. net. 

Tins is one of a series of monograph.s on surgical jinthology by Ilcrtzler : it is a ivcll 
printed book of some 28u pages, and the illustrations are uniformly good and are 
of help in elucidating the text. 

The author’s views on this section of surgical pathology are always intcre.sting, 
sometimes original, and occasionally inaccurate. Ilis .style is ahno.st startlingly 
different from that of the usual text-book of English medicine : he manages to 
extract a good deal of humour from the dry bones of pathology ; the one adjccti\'c 
appropriate to the tone of this volume is ‘snappy’, and the effect on the whole, 
though occasionally irritating to the English reader, is to make the work very 
readable. 

In writing of the pathology of the tuberculous kidney, he exclaim.s : “ The 
owl to the moon doth complain, but to present a ivorking' outline for the clinic is 
no easy task ” ; one can fancy Sir James Paget lifting bis eyebrows if he had 
lived to read such a sentence in a book on his favourite subject. 

We consider the bibliography poor ; the author seems to have r'cry little know- 
ledge of the best of the English, German, and French literature on this section of 
surgical pathology. 

On the whole wc can recommend this book to our readers as an attractively 
written but not very profound monograph. 


Clinical Examination and Surgical Diagnosis. By Fi'mix Limaus (Paris). Translated 
by Helen C. Scott, SLU.C.S., L.R.C.P. Large ’Svo. Pp. 872 xi, with 1091 illus- 
trations, 1931, London ; Jon.athan Cape Ltd. 50s. net. 

Tins work on ‘surgical craft’, as the author expresses it, is in no way a book of 
reference, but is designed as a guide to diagnosis by a consideration of what con- 
ditions should be conjectured in a particular case and of how the patient should 
be examined. 

The justification for this further work on a Avcll-worn subject derives from : 
(1) The attention paid to local physical examination, and the detailed directions 
for its systematic performance : ancillary methods arc deliberately given scant 
attention. (2) In striking contrast with many works on surgical diagnosis, this one 
is most readable, for Lejars has a rare knack for vivid clinical pictures. In this 
respect he has been fortunate in his translator, Miss Helen Scott. (3) The book is 
the product of French thought — the references are almost exclusively to Frenchmen 
— and will appeal to those who would like to know something of French surgical 
outlook. 

The majoritj'- of the illustrations are from photographs of patients to show 
either pathological conditions or methods of ph}'sical examination. They display 
clearly what they are meant to show, but there is an inclination, which is perhaps 
inevitable, to illustrate advanced rather than earl 3 ' conditions. 
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Die Elektrochirurgie. By Prof. Dr. Fhanx Kkyssuii (Berlin). Iloyiil 4to. Pp. 2.'5S 

+ X, with 232 illustrations. 1031. Leipzig; Fischers ^ledizinischc fJuehhatidlung. 

Paper covers, 31. 52 ; bound, M. 50. 

Diathermy plays an increasinglj' useful part in .surgical technique, and it would 
not be unfair to say perhaps that its true value is only just, beginning to dawn on 
surgeons. Immense improvement in technical appliances is going hand in hand 
with education in this matter, so that ultimately it must lake a recognized position 
as a surgical instrument of precision superior to the knife in certain restricted fields. 

Keysser’s book goes very thoroughly into the clcctro-tcchnical details of the 
diathermy machine and the factors ivlu'ch influence its effects on the tissues dealt 
with. The greater part of the book, however, is devoted to clinical details of cases 
illustrating the practical application of the various tyjies of diathermy in general 
surge^J^ The clinical chapters are exceptionally well illustrated and give admirable 
records of the usefulness of diathermy in the treatment of advanced malignant 
disease. 

To those who are seeking to keep abreast of this vcr 3 - definite advance in surgical 
technique we can recommend this volume. 


Der kiinstliche Pneumothorax. By Haxs Annx.vxoiat. Iloyiil Svo. Pp. -t2. with ut 
illustrations. 1931. Berlin; .Tuiius Springer. H3I. 7..50. 

Tins small volume gives an excellent account of the treatment of pulmonary' 
tuberculosis bj' artificial pneumothorax. Tlic most common complication is the 
formation of exudates into the pleura. These occur in 25 per cent and are gcneralh’ 
clear effusions which disappear without treatment, but a small pxojioTtion develop 
into tuberculous purulent effusions. Intc.stinal tuberculosis, spondj’litis, bilateral 
renal tuberculosis, emphj’.sema and asthma, severe nephritis and diabetes, and 
uncompensated heart failure arc absolute contra-indications. Some consideration 
is given to the combination of pneumothorax and phrcniceetomj’, and intrapleural 
pneumolysis is very shortly discussed. The skiagrams of cases after tlioraeojilastj* 
show the posterior ends of the ribs to have been divided too far forward, thereby 
diminishing the collapse obtainable bj' the operation. 


Indikation und Technik des kiinstlichen Pneumothorax. B.v Dji. Hi'-inkich 
Mayhiiofeu (Vienna), lledium Svo. Pp. .35 -j- vi, with .33 illustrations. 1931. 
Vienna : Julius Springer. 

This is a small, relatively elemcntarj', volume on jmeumothorax treatment, illus- 
trated fay small line drawings. Indications include tuberculosis, pnlmonarj' abscess, 
bronchiectasis, and for diagnostic purposes. Only tuberculosis is dealt with at anj^ 
length, and under the headings of general indications, contra-indications, and liaimo- 
ptj'sis. It is stated that the treatment should be continued until tlic sputum has 
been free from bacilli for at least a j’ear. Cauterization and pbrenieectomj^ arc 
discussed, especially in their hearing on pneumothorax. 

The whole presentation is that of the usually accepted treatment of tuberculosis 
by pneumothorax, which is the object of the publication. 
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BOOK NOTICES. 

{The Editorial Committee acknotclcdiic xoith thanks the receipt of the Jollowing 
^ vohimes. A selection xoitl he made from these for revmv, precedence being 
given to new books and to those having the greatest mlcresl for our rcaders.\ 

A TiPBcriTitive Atlas of Radiographs: An Aid to Modern Clinical Methods. By 
A C® B. F.R.C.S.E. Second edition, revised and enlarged. 

Crown 4to, Pp. .552 + xxviii, with 707 illustrations, 1932. London: Henry Knnplon. 
42s. net. 

Intracranial Pyogenic Diseases. A Pathological and Clinical Study of the Fa«i- 
•ways of Infection from the Pace the Nasal and Pamnasal Air^^it^s. 

A. Logax Turxei!, M.D., LL.D, Edin., Hon. I'.R.C.P.E,, F.R.S.L,, F.R.C.S.E., Con 
suiting Surt'con, Ear and Throat Department, Royal Inlinnary of Edinburgh ; and 
F. Esmond Reynolds, M.D. Edin., D.T.M.&.H. Camb., M.R.C.P.E., Lecturer on 
Nciiropatliologj", University of Edinburgh. Royal Svo. Pp. 271 + xx, with 82 illus- 
trations. 1031. Edinburgh : Oliver & Boyd. 12s. Cd. net. 
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EXOPHTHALIMIC GOITRE. 


The thyroid and thymus glands together with the larynx and a part of 
the trachea. 

The thyroid gland is uniformly enlarged and its consistence is firm. 
The cut surface of the right lobe shows a solid, fieshy structure. The vessels 
are enlarged. The enlarged thymus gland is 10 cm. long. 

Museum of UinversHy College Hospital, 5.D.3 

Clinical History. — The patient was a single nursemaid, aged 22, in 
whose family history there is no mention of goitre. Her illness began with 
palpitation two months before admission to hospital. For six weeks there 
had been swelling of the neck and prominence of the eyes. 

On examination there was bilateral exophthalmos, the left eye being 
much more prominent than the right. The thyroid was enlarged and jjulsated 
visibly. There was no enlargement of the lymph glands of the neck, but 
the tonsils were swollen. Her hands were tremulous. The pulse-rate ivas 
130 on admission and rose to 210 before death. The heart was not enlarged. 
There was an irregular fever rising to 103° and severe headache. Vomiting 
began soon after admission and remained a constant feature until her death 
four months after the onset of the illness. Shortly before death there was 
slight oedema of the legs. The urine Avas normal. 

Autopsy. Apart from the enlargement of the thyroid and thymus no 
special changes are noted in the organs. 
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exophthalmic goitre. 
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Museum of Unwebsity College Hospital, 5.D.3 


Microscopic Structure. — ^Thc alveoli of the thyroid are irregular in 
size and shape. They are lined by a eolumnar epithelium which, at many 
jioints, has proliferated so as to fill the whole or part of the alveoli. There 
is little colloid. The th5^mus retains its normal structure. 
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EXOPHTHAL^IIC GOITRE. 
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Museum of University College Hospital, 5.D.3 


Microscopic Structure. — The alveoli of the thyroid are irregular in 
size and shape. They are lined by a eolumnar epithelium which, at many 
points, has proliferated so as to fill the whole or part of the alveoli. There 
is little colloid. The thymus retains its normal structure. 
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XXIX. CHRONIC THYROIDITIS. 


Riedel’s Disease {Lymphadenoid Goitre ; Woody Thyroid ). — In this rare 
disease, which affects both sexes, the whole or part of tlie tliyi’oid becomes 
converted into a smooth hard mass wliich retains the shape of the gland 
with a varying increase in bulk. A preliminary enlargement may be followed 
b}"^ shrinking later. The shrinking is due to fibrosis within the gland, and 
by extension of tire fibrotic process the tli3'roid may become fixed to other 
structures of the neck, trachea, carotid sheath, etc., but usualh'^ remains 
free from the skin. The disease may end in death bj' suffocation. To the 
naked ej'e the cut surface of the gland is smooth, white or buff-coloured, 
and opaque. Microscopicalljq the normal colloid vesicles are obscured bv a 
diffuse rouird-celled infiltration in which manj' l3mrph follicles are fornred. 
In the later stages there is fibrosis with compensatory overgrowth of 
undamaged areas of th3U'oid tissue. The extracapsular extension of the 

disease takes the form of invasion of the cellular tissue of the neck by a 

dense fibrous tissue infiltrated with I'ound cells. 

Tuberculosis. — jMiliar3’- tubercles 11133'^ appear in the thyroid during the 
terminal phase of generalized tuberculosis. Nodular tuberculosis is a rare 
disease udrich owes its inrportance chiell3^ to the cliirical resemblance which 
it ma3f bear to malignant disease in the earl3'^ stage, when the nodules are 
hard arrd fixed b3’^ innammator3^ infiltratioir. In the stage of caseation or’ 
in the preserree of sitruses the diagnosis is no longer liable to corrfusion. 

Syphilis. — Gumma of the th3U’oid glarrd is ver3' rare. It affects goitrous 

rather than normal thyroids, and in some cases appears to have ar’isen as 

an exterrsion of perichorrdritis of the th3'roid cartilage. 
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CHRONIC THYROIDITIS. 

(Riedel’s Disease.) 

The cut surface of part of a thyroid gland drawn from behind. 

The whole gland is enlarged, the left lobe more than the right, and has 
a yellowish white, fleshy appearance. The external surface is slightly nodular, 
and on the cut surface there is a faint network of fibrous tissue corresponding 
to the divisions betAveen the nodules. The capsule has a few filmy adhesions 
on its surface. 

Museum of University College Hospital, 07C/29 

Clixical History. — The patient was a calm housewife, aged 45, Avho 
•complained of swelling of the neck, shortness of breath, and cough. The 
swelling had been present for three years and was grmving rajiidly. 

On examination there was a nodular enlargement of the Avhole thyroid 
which extended down behind the sternum and had pushed both carotids back 
as far as the posterior borders of the sternomastoid muscles. The thyroid 
Avas not fixed to surrounding structures. The lymph glands of the neck were 
not enlarged. There was stridor but no toxic symptoms. 

X-ray showed bilateral compression of the trachea. 

The greater part of the thyroid was removed by operation, and con- 
valescence was uneventful. 
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CHRONIC THYROIDITIS. 

(Riedel’s Disease.) 
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Museum of University College Hospital, 676/29 
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Microscopic STRUCTURE.-The thyroid vesicles are greatly reduced in 
fibrous tissL lymphoid tissue between which are thick strands of 
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CHRONIC THYROIDITIS. 

(Riedel’s Disease.) 

A thyroid gland, part of wliicli has been removed. 

The thyroid is uniformly enlarged to a moderate degree and the vessels 
beneath its capsule are small and few. The cut surface is pale and fibrous. 

Museum of the College of Medicine, Universdly of Durham, NewcaslIe-upou-Tyiie, 540/1 

IMicroscopic Structure. — There is considerable atrophy of the thyroid 
vesicles, accompanied by fibrosis and extensive infiltration by mononuclear 
and lymphoid cells. 

Clinical History. — The patient was a woman, aged 5S, who was 
admitted to hospital suffering from an enlarged thyroid gland and dyspnoea. 
Four years before she had noticed a swelling whieh was at times painful. 
Eighteen months before she began to have diffieulty in breathing, and this 
had increased with the enlargement of the thyroid. At times her voice 
became husky, and occasionally it failed. There was no diffieulty in swallow- 
ing. Her memory had beeome very bad. 

On examination there was slight mj'xoedema. The thyroid was uniformly 
enlarged, but moved freelj^ on swallowing. It Avas hard, and in places stony 
hard. There ivas slight dyspnoea and huskiness of the voice, but no evidence 
of pressure on vessels. No glandular enlargement or spread into the medi- 
astinum. 

At operation the whole gland Avas remoA^ed. Thyroid Avas administered 
for a time, but the dose Avas gradually diminished, and it Avas discontinued 
about six months after operation Avithout detriment. She Avas then in good 
health apart from her slight myxoedema. 

{A. F. Bernard Sliatv and R. P. Smith, British Jmirnal of Sw-genj, 
1925, xiii, 99.) 
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CHRONIC THYROIDITIS. 

(Riedel's Disease.) 



Museum of the College of Medicine, Univebsitv of Durham, Newcastle-upon-Tyne, 540/1 
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XXX. MALIGNANT DISEASE OF THE THYROID GLAND. 


A /T ALIGNANT tumours of the thyroid may, but do not often, grow in a 
previously healthy gland. They commonly arise in a nodular goitre of 
some standing. The disease is about twice as common in women as in men. 
While a malignant tumour is still confined within the capsule of the thyroid 
the only sjDccial signs Avhich can be attributed to its malignant nature arc 
rapid growth and increasing hardness. As soon as it penetrates the cajAsule, a 
third sign is added — loss of mobilitJ^ This is usually produced by fixation 
to the trachea. If the groAvth lies at the back of the gland, recurrent laryn- 
geal paralj^sis is added to the early signs. As soon as the tumour has grown 
definitely beyond the capsule of the thyroid, its rapid increase in size and 
progressir^c attachment to the other structures of the neck make the diagnosis 
obvious. Secondary deposits are carried by the lymphatics to the glands of 
the jugular chain and posterior triangle and to the thymus. jMore distant 
metastases shorv a definite preference for bones. 

While the different histological types of malignant goitre cannot accur- 
ately be correlated rvith their clinical signs, a broad generalization may be 
made that the more closely a tumour resembles a simple goitre in its micro- 
scopic appearance, the less malignant Avill it be. Among metastasizing 
neoplasms of sIoav growth are the malignant colloid goitre, in which both 
primary and secondary tumours resemble a simple colloid goitre, the pro- 
liferating adenoma (Langhans), and the papilliferous cystic adenoma. All 
these are rare. Ordinary spheroidal or cubical-celled carcinoma is the usual 
form of malignant disease of the thyroid, and presents no special differences 
from similar growths in other glands. Sarcoma cannot, with certainty, be 
differentiated from carcinoma in the thyroid, on account of the constancy 
Avith Avhich masses of proliferating epithelium are mixed Avith the proliferating 
connective-tissue elements. 

Secondary carcinoma is rarely found in the thyroid except in the case 
of direct extension from a primary groAvth of the cerAucal oesophagus. This 
appears first as an indefinite induration of the back of one lobe and sjjreads 
forAvards until it has iuAmlved a large part of the gland. Its apjDcarance in 
the thyroid often precedes that of a clinically recognizable stricture of the 
oesophagus. 
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CARCINOiMA OF THA'ROID. 



The right lobe of a thyroid gland in section. 

Ill its lower part is an encapsuled adenoma containing a slit-like C 5 ^st. 
Above and to the right of this is a crescentic, yelloAvish-white carcinoma, the 
surface of which is depressed below the general level of the section by con- 
traction of its fibrous stroma. A layer of compressed thyroid tissue surrounds 
the whole. 

Muscinn of Universitif College Hospital, 13.D.5 

Clinical History. — The patient was a man, aged 59, who had noticed 
a painful lump on the right side of his neck for eleven days. He had slight 
difficulty in swallowing. In the right lobe of the thyroid rvas a hard, tender 
mass fixed to the trachea, which was pushed slightly to the left. The vocal 
cords rvere normal. Soft enlarged glands rvere present on both sides of the 
neck. 

Operation : right hemithyroidectomy. The wall of the pharynx w^as 
infiltrated by growth, and lymphatic vessels distended with growth rvere 
seen running to the glands on the internal jugular vein. 

One month after operation there was a large mass in the neck producing 
symptoms of pressure on trachea, recurrent laryngeal nerve, and oesophagus. 
Death occurred from asphjc^ia two months after the onset of the disease. 

Autopsy. — Secondar}^ deposits in the lungs, pleura, and vertebral column. 
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CARCINOMA OF THYROID. 

(Primary Growth.) 
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CARCINOMA OF THYROID. 
(Locai, Recurrence.) 


The anterior half of a coronal section through the neck. 

To the right of the trachea the neck is distended by a mass of growth 
with hiemorrhage in its centre. The growth has invaded the larynx above 
and below the thyroid cartilage and is fungating through the scar of 025eration. 

Museum of VnivcrsiUj College Hospital, 13.D.C 
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CARCINOMA OF THYROID. 
(Secondary GnoAVTii in Bone.) 



Portions of two lumbar vertebra; in sagittal section. 

On tlic antero-lateral surface of the body of the upper vertebra is a 
nodular mass of growth, which had infiltrated the bone as far back as the 
spinal canal. 

Muscinn of Umvcrsity College Hospital, 13. D. 7 
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CARCINOMA OF THYROID. 



A larynx and tracliea with a portion of the thyroid gland drawn from 
the front. 

The right lobe of the thyroid has been divided by coronal section. It 
contains several colloid nodules. On its tracheal aspect is a white growth 
which is hard and depressed below the surface of the section. 

Museimi of the College of Medicine, University of Durham, Newcastle-upon-Tyne, C.4719 


Microscopic Structure.— Carcinoma. 
No clinical history. 
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CARCINOilA OF THYROID. 
(Secondary Growth in Skui.e.) 




Part of the left side of a skull. 

Above and behind the mastoid process is a tumour Avhich projects above 
the surface and has broken through the expanded bone in the centre. 

The section shores that the whole thickness of the skull has been 
destroyed, and that the growth lias displaced but has not penetrated 
the dura. 

Museum of the College of Medicine, Univcrsiiij of Durham, Newcastk-upon-Tyne, C.4719 
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PROLIFERATING ADENOjMA OF THYROID. 

(Type Langhaxs.) 

The right lobe of a thyroid gland. 

The outer surface is nodular and is surrounded by a fibrous capsule. 
The section shows a solid, yellowish-white, and vascular growth. 

Museum of UniversUy College Hospital , 9.D.3 

Microscopic Structure. — The alveoli are densely packed with epithe- 
lial cells. Here and there is a colloid vesicle. There is a well-defined capsule. 

Clinical History. — The patient was a man, aged 52, avIio had had a 
swelling of the neck for 15 years without any symptoms. 

On examination there was a large, collar-like mass in the position of 
the thyroid. It was hard, solid, and well defined. The lymph glands were 
not enlarged. 

The mass was removed by operation, at which the left lobe of the 
thyroid was found to be normal. The patient remained free from recurrence 
for eleven months, but died of a ‘throat complaint’ seven years after operation. 


'Flic British Journal of Surgery Supplement 


IIG 




CARCINOMA OF THYROID. 


One half of a vertical section through the right lobe of the thyroid gland 
and the trachea. 

The thyroid is enlarged by a carcinoma which is encapsnled except where 
it is invading the trachea. The growth is of an opaque white colour and is 
degenerating in its central and lower parts. 

The trachea is curved round the tumour and is narrowed in its antero- 
posterior diameter, but the raucous meinbrane is intact. 

Ilviiterian Museum, li.C.S., 7224.1 

Clikical History. — The patient was a woman, aged 58. Two years 
before her death her voice became altered and a swelling appeared in the 
neck. 
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CARCINOMA or THYROID 



Jlicuoscopic Structure. — The growth is a spheroidal-celled carcinoma 
which is made up of narrow strands of epithelial eells lying in a fibrous 
stroma. 
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XXXI. INFLAMMATION, LEUCOPLAKIA, AND ULCERATION OF 

THE TONGUE. 


Inflammation.— The tongue readily becomes oedematous as a consequence 
of any inflaininatory condition within tlic moutli, Avhether this be general 
as in mercurial stomatitis, or local as in ulceration of the gum around a tooth 
with infected socket. 

Acute superficial glossitis is caused by scalding or caustic fluids, or occurs 
as part of a general stomatitis, c.g., mercurial. 

Acute deep {parenchymatous) glossitis is associated with oral sepsis, and 
may occasionally be started by a penetrating wound. The tongue is swollen 
by oedema and may dcAmlop one or more abscesses. 

Chronic Superficial Glossitis: Leucoplakia. — Chronic superficial glossitis 
is a common disease caused by irritants of Ioav intensity acting over a long 
period of time. The chief of these arc septic teeth and syphilis, Avith tobacco 
and alcohol as adjuA'ants. In the usual form the papilla: disappear from 
irregular areas of the mucous membrane and a thin, shiny, red epithelium 
remains. This becomes horny and sodden, and forms smooth, AA’hite patches. 
The condition is then knoAvn as leucoplakia. Beneath the eiAithelium there 
is a round-celled infiltration of the mucous membrane AA’ith deA’elopment of 
scar tissue AA'hich contracts to form fissures on the surface of the tongue. 
Ulceration occurs both in the patches of atrophic epithelium and at the 
bottom of the fissures. 

Less commonly chronic superficial glossitis assumes an hypertrophic form 
Avith overgroAvth of the filiform papillae and thickening of the epithelium. 
The long papilla: are blackened by bacteria {hairy tongue^ nigrities) or form 
Avarty patches on the dorsum. 

Leucoplakia is seen not only on the tongue but also on the mucous mem- 
brane of the cheek and lips. On the cheek it apjAears as a strip running 
backAvards from the angle of the mouth corresponding to the area in 
contact A\dth the teeth. 

The chief practical importance of chronic superficial glossitis lies in its 
tendency to be folloAved by carcinoma, AA'hich may arise in a smooth or AA'arty 
patch or in an ulcer or fissure. 

Erythema migrans {geographical tongue) is a form of chronic superficial 
glossitis Avhich occurs in young children of poor health. The lesion consists 
in atrophy of the filiform papilla; and their replacement by a thin, smooth 
layer of epithelium. The process starts simultaneously at several points and 
spreads centrifugally, so that the circular, red areas first produced ultimately 
coalesce to form an irregular pattern ova the dorsum of the tongue. 

Ulcers.— Traw?na«ic ulcers are usually due to the sharp edges of cavities 
in carious teeth, and hence are situated on the edge of the tongue immediately 
opposite their obAUous cause. They may also result from the pressure of 
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ill-fitting or rough dentures. In ehildren with whooping-cough the fnenuin 
may become ulcerated by constant jerking against the lower incisors. 

Ulcers in chronic superficial glossitis have already been mentioned. Indu- 
ration of the edge of such an ulcer should always arouse the suspicion of 
carcinoma. 

Dyspeptic tdeers are small, circular, punched-out ulcers occurring in 
groups near the tip of the tongue. 

Tlcrpctic ulcers result from infection of the vesicles in herpes of that part 
of the fifth nerve which supplies the tongue. 

Ulceration of the tongue also occurs in mercurial stomatitis. 


ACUTE PARENCHYMATOUS GLOSSITIS. 

(Abscess of Tongue.) 

A tongue with the larynx and pharynx. The pharynx has been opened 
from the back. 

The tongue is enlarged by inflammatory exudate. There are abscess 
cavities at the tip and at the base. Laryngotomy has been performed. 

Museum of Universil!/ College Hospital, 2.A.G.1 

Clinical Htstouy. — The patient was a man, aged 28 . He was admitted 
to hospital in a state of respiratory distress with a greatly swollen tongue. 
There was a triangular laceration on the under surface of the tip of the 
tongue. This laceration was grey and septic in ajipenrance and extended in 
the substance of the tongue to within a short distance of the dorsum. At 
the root of the tongue was an abscess cavity filled with necrotic fluid. There 
was no recent inflammation of the glands of the neck. He died shortly after 
laryngotomy had been performed. 

Autopsy. — Septic broncho-pneumonia, 
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XXXII. TUBERCULOSIS AND SYPHILIS OF THE TONGUE. 


Tuberculosis. — Tubei’culosis of the tongue is probably ahva3's secondary 
to tuberculosis of the lung, and arises through inoculation of some chance 
abrasion of the mucous membrane bj^ tuljerculous sjmtum. The character- 
istic lesion is a shallow ulcer, near the tip, with sharply-defined edges which 
are neither raised nor indurated, and a floor formed of smooth, pale granula- 
tion tissue. This appearance is, however, so frequenth^ dominated bj’^ the 
results of secondary septic infection introduced from the mouth tiiat the 
clinical picture of tuberculosis of tlic tongue is one of great variety. 

Syphilis. — The primary sore is occasionally seen on the tongue, and may 
appear as a hard chancre or an ulcer. The submaxillaiy and submental 
lymphatic glands arc enlarged. In the sccondaiy stage mucous tubercles are 
common and are liable to become ulcerated. In the tertiary stage chronic 
superficial glossitis occurs and the surface of the tongue becomes disfigured 
by multiple fissures in which ulceration is common. Guinmata are also 
formed, both on the surface and in the substance of the tongue. Superficial 
gummata are usuallj’^ multiple and affect chiefly the dorsum. They have not 
the characteristic relation to a source of irritation of the simple, traumatic 
ulcer. Gummata tend to soften and discharge on the surface of the mucous 
membrane, leaving a deeplj^ excavated ulcer. 
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TUBERCULOUS ULCER OF TONGUE. 



A tongue drawn from the dorsum. 

There is an extensive ulcer in the right half of the dorsum of the tongue, 
passing round beneath the tip to the left margin. The edges are not raised 
and the floor is formed by granulation tissue. There is no leukoplakia. The 
posterior part of the main ulcer is deeply fissured. 

Museum of Univcrsili/ College Hospital, 3.A.G.2 

Microscopic Structure. — ^Tubercle. 

Clinical History.— The patient was a man, aged 54, Avho suffered from 
advanced pulmonary tuberculosis. He had had a painful tongue for two 
years. The tongue was enlarged, oedematous, infiltrated at the sides, and 
ulcerated. There were extensive lesions of both lungs and the sputum con- 
tained tubercle bacilli. The average temperature w'as 99° to 102°. He died 
shortly after admission to hospital. 

Autopsy. — Extensive pleural adhesions. The upper lobe of the left lung 
^Yas converted into a thin-walled, irregular cavity, with caseous material in 
its walls. The lower lobes of both lungs contained closely-packed groups of 
miliary tubercles Avithout any chronic focus. The right ary-epiglottic fold 
was oedematous. The trachea was normal. There Avere tuberculous lesions 
in the small intestine, appendix, and kidneys. 
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XXXIII. SIMPLE TUMOURS OF THE TONGUE. 


Haemangioma. — NsE%ais of the tongue is not uncommon, and is usually 
of the cavernous variety. Unless large it seldom causes pain or haemorrhage 
before middle age. 

Lymphangioma. — Dilatation and OA'ergrowth of the lymphatic tissues of 
the tongue is the usual cause of congenital enlargement of the tongue {macro- 
glossia). The dilated lymphatics form spaces in the substance of the tongue 
and appear on the surface as small vesicles ■which discharge clear fluid. 

Papilloma may occur as a pedunculated tumour on an otherwise normal 
tongue or may take the form of a warty patch in chronic superficial glossitis. 
It has a strong tendency to malignant degeneration. 

No other simple tumour is at all common in the tongue. 
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H^J^IANGIOINIA OF TONGUE. 




The right half of a tongue. 

The anterior two-thirds of the tongue is occupied by an angioma which 
forms a considerable projection on the dorsum and along the right margin. 
The groove behind the tumour was made by a ligature. 

IJuiiierian E.C.S., 1434.1 

Clinical History. — The patient was a man, aged 46, who had had the 
condition since birth. It only began to cause inconvenience nine weeks before 
it was removed by operation. 
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endothelioi^ia of tongue. 



The right half of a tongue, 

A smoothly lobulated tumour, 3 cm. in diameter, has grown from the 
posterior part of the lateral border. It is covered by mucous membrane. 

Hunterian Miisetan, Ji.C.S.. 1448.1 

Microscopic Structure. — The tumour is an endothelioma which lias 
apparently arisen from the walls of the lymph spaces. It is not connected 
with the surface epithelium. 

Clinical History. — The patient was a woman, aged 61, who had com- 
plained of discomfort and pain in the throat for six months. There was no 
difficulty in swallowing. There was enlargement of the lymph-glands beneath 
the angle of the jaw on the same side. 

The affected half of the tongue, with the glands on the same side, was 
removed by operation. The enlarged glands were not examined micro- 
scopically. 

The patient was free from recurrence eight years later. 


129 


Atlas of Patholofjical Anatoiny 



PERITHELIOMA OF TONGUE. 



Part of a tongue divided by longitudinal section. 

On the pharyngeal aspect of the tongue there is a slightly raised, white 
growth. It is superficially ulcerated, and on its deep surface has grown down 
into the muscle of the tongue. 

Ilu»tcria» Mxiscxim, li.C.S., 1448.2 

Microscopic Structure. — The tumour is comi^osed of endothelial cells 
growing around the smaller blood-vessels. 

Clinical History. — The patient was a woman, aged 62, who complained 
of an uncomfortable feeling as if a foreign body had lodged in her throat for 
two months. There was no pain. 

The tongue and associated lymph-glands were removed by ojieration. 
Convalescence was uneventful, and the patient was free from recurrence 
seven months later. 
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PAPILLOjNIA of tongue. 



The right half of a tongue, 

A small papillary growth projects from the lateral border about 4*6 cm. 
behind the tip. The grondh has not invaded the muscle. 

Htmlcrian Museum, It.C.S., 1489.1 


Microscopic Structure. — ^Papilloma. 

Clinical History. — ^The patient was a man, aged 49, who bad had a 
sore tongue for six weeks. He was a light smoker. There was no enlarge- 
ment of the lymph-glands of the neck. 

The affected half of the tongue was removed b 3 ’’ operation together with 
the associated glands. On microscopic examination, the latter w'ere found to 
be healthjL 
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THYROGLOSSAL CYST OF TONGUE. 



The tongue of a ehild divided by sagittal section. 

In the mid-line of the base of the tongue is a small, oval cyst. It lies a 
short distance behind the circumvallate papilla; near the upper border of the 
body of the hyoid bone. 

The cyst was originally filled Avith mucus, 

Ihititcricni Museum, li.C.S., 1200. 1 


No clinical history. 
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XXXIV. MALIGNANT TUMOURS OF THE TONGUE AND MOUTH. 

Carcinoma of the tongue is a common disease, and very much more 
common in men than in women. It is usually preceded by cluonic superficial 
glossitis. Any part of the tongue may be affected, but the edges of the 
buccal as distinct from the pharyngeal portion are favourite sites owing to 
their liability to irritation. 

Carcinoma commences as an ulcer, a warty growth, or a nodule in the 
mucous membrane. lAhatever the form of the initial lesion, its most charac- 
teristic clinical peculiarity is induration. A carcinomatous ulcer has a hard, 
raised, and often everted edge, a rough and irregular floor, and a firm base 
which forms a plaque or mass incorporated with the substance of the tongue. 
The actual appearairce of the surface of the ulcer and its liability to hremor- 
rhage are largely conditioned by the intensity of the secondary mfection by 
bacteria present in the mouth. 

In a section of the tongue carried through the growth, the latter appears 
as a white mass projecting down from the surface into the red of the muscle. 
Its edge may be sharply defined or may shade off through projecting lines 
and outlying nodules indicative of the general direction of infiltration. 

There is a certain degree of constancy in the directions along which 
carcinoma spreads within the substance of the tongue. Thus, a growth com- 
meucing at one edge extends down along the hyoglossus to the hyoid bone 
and across the middle line into the opposite side. A carcinoma starting 
beneath the tip spreads back along the geniohyoglossus in the base of the 
tongue. The portion of the tongue which is infiltrated by carcinoma loses 
its mobility, and ultimately the rvhole tongue becomes so fixed that it cannot 
be protruded from the mouth. Fixation of the tongue is also determined 
by extension of the growth beneath the mucous membrane of the floor of the 
mouth to the lower jaw. When the hyoglossus has been infiltrated down to 
the hyoid bone, the carcinoma may grow out in a continuous line round the 
posterior border of the mylohyoid into the submaxillary region of the neck. 

Carcinoma of the tongue usually invades the lymphatic glands of the 
neck at an early stage, the glands involved being those of the submaxillary 
and jugular groups. Owing to the anatomical arrangement of the lymphatics 
of the tongue, there is a strong tendency to invasion of the glands on both 
sides of the neck. The submental glands are enlarged if the carcinoma 
involves the tip of the tongue. 

The microscopic appearance is that of a squamous-cell carcinoma with 
cell-nests. From the growing edge on the surface branching and anastomosing 
columns of epithelial cells can be seen passing down among the muscle fibres. 
A round-celled infiltration of tlie connective tissue of the tongue often sur- 
rounds the edges of the gron-th. 

Sarcoma of the tongue is rare. 

Carcinoma of the Lip (squamous-cell) is common, and is seen more often 
in the lower than in the upper lip and in men more often than in women 
It commences as a warty growtli or indurated crack and progresses rapidlv 
to form a characteristic carcinomatous ulcer from the base of which a V-shaped 


133 


AtloA of Pathological Anatornij 



mass of white growth extends down into the lip. The submental and sub- 
maxillary glands are enlarged. 

Carcinoma of the Gum, also of the squamous-cell variety, usually com- 
mences round an infected tooth, and appears on the surface as a warty 
growth or as an ulcer with raised, everted edges. It rapidly invades and 
destroys the jaw, and extends to the antrum if in the upper jaw, or outwards 
on to the skin surface in the case of the lower jaw. The associated lymi^h- 
atic glands become enlarged. 


CARCINOMA OF TONGUE. 



One half of a tongue which has been divided by sagittal section. 

The under surface of the free part of the tongue is occupied by an 
ulcerated, white growth which has invaded the muscle of the tongue and the 
submaxillary gland. 

IJiintcrian Museum, R.C.S., 179G.2 


Microscopic Structure. — Squamous-cell carcinoma. 

Clinical History. — The patient was a man, aged 65, who died of recur- 
rence after operation for removal of the carcinoma of the tongue. 
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PAPILLOMA AND CARCINOiSIA OF TONGUE. 



A tongue drawn from the dorsal aspect. 

Most of the papillte have disappeared from the anterior two-thirds of the 
tongue and there are several fissures. 

On the right half, close to the mid-line, there is a small, raised, ulcerated 
area, smooth on the surface and yellow in colour. 

On the left half, extending from near the mid-line to the lateral border 
and on to the inferior surface, is a raised ulcer with a warty surface. It 
reaches from the circumvallate papillae behind to within a short distance of 
the tip in front. 

Museum of the College of Medicine, University of Durham, Ncivcasfle-upon-Tyne, 313/19 

Microscopic Structure. — ^Papilloma and squamous-cell carcinoma. 

No clinical history. 
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CARCINOMA OF TONGUE. 


A horizontal section of a tong\ie below the dorsum. 

The mucous surface of the tongue shows atrophy of the papilla; and areas 
of leucoplakia. The cut surface shows two deposits of carcinoma, one on 
each border. 

Mumitn of Vitivcrsity College Hospital, 15.A.G.18 

Microscopic Structure. — Squamous-cell carcinoma both sides. 

Clinical History. — The patient was a man, aged 66, who had had a 
sore on the left side of his tongue for two months, but had not noticed any 
lump on the right side. He had syphilis at 19 years of age. 

A bilateral gland operation was followed by removal of the tongue eleven 
days later. He died of recurrence in the floor of the mouth four months after 
operation. 
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CARCINO]MA OF TONGUE. 


A tongue drawn from the dorsal aspect and in section. 

Over the anterior two-thirds of the dorsum the papillae are atrophied and 
the mucous membrane is fissured. 

The middle of the anterior part of the tongue is occupied by an ulcer 
with sinuous outlines. The posterior edge is smooth and rounded and shows 
a tendency to heal. The anterior edge is heaped up in a manner characteristic 
of a malignant ulcer. 

The section shows infiltration of the muscle of the tongue by growth. 

Museum of the College of Medicine, University of Durham, I\'aveaslle-upon-7'yne, 3 ] 3/7 

Microscopic Structure. — Squamous-cell carcinoma. 

Clinical History. — It is stated that the carcinoma arose on a gum- 
matous ulcer. 
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CARCINOMA OF TONGUE. 


A tongue removed by operation at the level of the hyoid. 

Over most of the anterior half the papilhe are atrophied. On the dorsum 
is a deep ulcer running longitudinallj’^ o-ver the middle two-fourths. The 
floor of the ulcer is covered with sloughs and its margins are ragged and under- 
mined. The neighbouring part of the tongue is pale and opaque owing to 
infiltration by growth, a nodule of which projects beneath the mucous mem- 
brane immediately behind the circumvallate papilla; to the medial side of the 
line of the ulcer. To the right of the main ulcer is a smaller one on the margin 
of the tongue. 

Museum of VnivcrsHy College llospilal, 15.A.G.3 

Microscopic Structure. — Squamous-cell carcinoma. 

Clinical History. — The patient was a man, aged 65, who for ten years 
had suffered from recurrent ulceration of the tongue. Until two months 
before admission to hospital the ulcers had always healed. On admission 
his whole tongue was indurated, with a deep linear ulcer which bled readily. 
There were a few small enlarged glands on the right side of the neck. Wasser- 
mann reaction negative. He died four weeks after the operation. 

Autopsy. — No local recurrence. Glands on the right side of the neck 
contained growth. 
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CARCINOMA OF TONGUE. 


One-half of a tongue divided longitudinal section with the submaxillar}'^ 
tymphatic and salivary glands of the same side. 

There is a malignant ulcer on the under surface of the tip of the tongue 
with infiltration extending backwards towards the hyoid bone. There are 
white deposits of growth in the glands. 

Museum of Vnivcrsily College Hospital, 15.A.G.10 

Microscopic Structure. — Squamous-cell carcinoma. 

Clinical History. — The jratient was a man, aged 51, who had had a 
painless lump in his tongue for three months. There was interference with 
speech but not with swallowing. His tongue was fixed in the floor of the 
mouth by an vdeerating growth along the anterior part of its right border. 
The growth came to the surface of the tongue at several other points and 
there were enlarged hard glands on both sides of the neck. He died three 
days after the removal of the tongue and glands. 

Autopsy. — Congestion of lungs. 
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CARCINOMA OF TONGUE 



Museum of University College Hospital, 15.A.G.10 
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CARCINOMA OF GUM. 



The riglit half of an edentulous mandible Avith a small portion of the cheek 
and the submaxillary saliA'ary gland. 

A coarselj^ papillary, ulcerated tumour has grown from the posterior 
part of the gum. 

IlmUerian Museum , li . C . S ., 1704.1 

Microscopic Structure. — Squamous-cell carcinoma. The submaxillary 
gland is free from growth. 


Clinical History. — The patient was a man, aged CS, who had had a 
sloughing tumour ivithin his mouth for three months. The growth involved 
the jaiv and cheek. 


The specimen illustrated was removed by operation. The patient died 
within tiventy-four hours. 
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PAPILLOjMA and CARCINOjMA of tongue. 


V 



The left half of a tongue. 


There is an ulcerated growth on the anterior part of the tongue with a 
])apilloma behind. 


Museum of King's College Ilosjiital, R.ll 


Microscopic Structure. — Squamous-cell carcinoma with cell-nests and 
papilloma. 

Clinicae History. — The patient was a man, aged 60 . The specimen 
illustrated was removed by operation. The immediate result was satisfaetory. 
No after-history. 
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CARCINOMA OF FLOOR OF MOUTH. 



Anterior onc-third of a tongue with the inueoiis membrane of the iloor 
of tlie moutli and tlie alveolar margin of the mairdiblc. 

A shallow ulcer with raised edges occupies the middle line between the 
under surface of the tip of the tongue and the alveolar margin. 

Museum of King's College IIos/)ital, H.14 

IMiciioscoi’ic STiiUcrujiE. — Epithelioma. 

Clinicai, Histoky. — -The patient was a man, aged 51 , who had had a 
sore beneath the tip of his tongue for two months. It commenecd as a small 
hard lump which gradually increased in size and ulcerated. The specimen 
was removed by operation. 

After-iiistoky. — The patient was alive and well four years after 
operation. 
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CARCINO]\[A OF FLOOR OF MOUTH. 



The left alveolar margin and part of the right side of a mandible %vith 
the left half of the floor of the mouth and the left half of the anterior two- 
thirds of the tongue. 

An extensive ulcer occupies the floor of the mouth and the border of the 
tongue. Its edges are white, raised, and hard. 

Museum of King's College Hospital, R.ia 

jMicuoscoptc Sthuctuhe. — Squamous-cell carcinoma with ccll-nests. 

Clinical Histoiyl — The patient was a man who for two months had 
suffered pain in the left side of his tongue and had noticed an ulcer wliiclr he 
thought was due to a carious molar. The tongue was fixed. There were iro 
enlarged glands. The speeimen was removed by operation. 

After-history. — Death two years after operation, cause unknown. 
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CARCINOMA 0]<’ LIP. 

The lower lip and the left extremity of the upper lip with its surrounding 

skin. 


The whole length of the lower lip and the left angle of the mouth is 
oecupied by an irregular ulcer with a nodidar surface and raised everted edge. 

jMiisciiiii of Kiiig'x CoUc"c Ilospilal, RS-tA 

Miciioscopic S'nuicTuitK.— Eihthclioma. 

Ci.iNiCAi. Hr.sTonY. — The ])aticnt was man. aged G5, wlio for three and 
a half years had had an ulcer on his lower lij) which gradually sjn’cad round 
the left corner of the mouth. He was a farmer and a heavy pi])e smoker. On 
examination the growtir was hard and infiltrated tlic tissues of the lower lip. 
There were enlarged hard glands in both submaxillary triangles. The 
specimen was removed by operation with the affected glands, and the ixatient 
made an uneventful recovery. 


After - insToiiY. — Death from recurrence five months after operation. 
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XXXV. DIVERTICULUM OF THE PHARYNX. 


A DIVERTICULUM is a pouch wliicli arises from the middle of tlie 
posterior Avail of the jrharynx close to its junction Avith the ccsophagus. 
It consists of mucous membrane and submucosa oA^er Avhich is spread a partial 
covering of muscle fibres deriA'ed from the inferior constrictor. It projects 
backAvards betAveen the horizontal loAA'er fibres and the oblique fibres of Avhich 
the main part of the muscle is composed. 

It is possible that a congenital AA'eakness of the pharj-ngcal AA'all at this 
point may be a factor in the causation of the diA'erticulum, and it has been 
suggested that the pressure of food backAA'ards from the rigid posterior surface 
of the cricoid cartilage is a determining factor in its dcA^elopment. 

Diverticulum of the pharynx is more common in men than in Avomen. 
The symptoms of dysphagia, Avhich appear for the first time in middle life, 
are due to the fact that the mouth of the diverticulum is Avider and more 
directly in line Avith the axis of the pharynx than is the upper aperture of the 
oesophagus. Food therefore passes into and distends the diA'erticulum, Avhich. 
Avhen full, occupies the space betAveen the A'ertebral column and the ccsophagus 
and compresses the latter against the relatiA'ely rigid trachea. As the pouch 
enlarges it is usually displaced to the left of the middle line so as to form a 
SAvelling in the neck from Avhich unaltered food can be squeezed back into 
the mouth. 

Diverticulum of the pharynx is occasionally associated Avith stenosis of 
the upper end of the oesophagus. 
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DIVERTICULUjM of pharynx. 

The viscera of the neck in sagittal 
section. 

The diverticulum projects from the 
posterior rvall of the pharynx opposite the 
cricoid cartilage. Its v*'all is composed for 
the most part of fibrous tissue lined by 
mucous membrane, but the muscular tissue 
of the pharyngeal wall can be traced for 
about I in. from its mouth. From the side 
the diverticulum is seen to be in contact 
with the posterior border of the thyroid 
eland. From above, the mouth of the 
diverticulum appears as a direct continua- 
tion of the cavity of the pharynx and 
entirely obscures the upper end of the 
oesophagus. The reason for the passage 
of food into the pouch rather than into the 
oesophagus is clear when the specimen is 
examined from this aspect. The upper end 
of the oesophagus is compressed by the 
diverticulum, but is not narrowed by any Faov Above. 

structural alteration of its walls. 

IhoHerian Mnscum. R.C.S., G031.1 

Clinical History. — The patient was a man, aged 75, who had had 
difficulty in swallowing, with vomiting of unaltered food, for six months before 
admission to hospital. He was able to swallow both solids and fluids if they 
were taken slowly. He “ brought up rvind Avhen he shaved the left side of 
his neck”. 

X-rays showed the pouch projecting from the posterior wall of the 
pharynx and extending down to the level of the top of the sternum. 

Direct examination showed the opening of the pouch and irregular 
ulceration of the posterior part of the left vocal cord. 

Wassermann reaction negative. 

Death from bronchitis nineteen days after admission. 

Autopsy. Papillomata at posterior ends of the vocal cords and 
arytenoids. 
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DIVERTICULUM OF PHARYNX. 


Parts of a pharynx and oesophagus with tl>e larynx and the upper portion 
of the trachea. 

A pear-shaped diverticulum 4. in. long and 2 in. wide projects from the 
posterior surface of the lower end of the pharynx. It communicates with 
the pharynx by an orifice 1 in. in diameter situated immediately above the 
transverse fibres of the inferior constrictor muscle. 

Ihmicrittn Museum , R . C . S ., 6032.1 

Microscopic Structure. — The wall of the diverticulum is composed of 
mucous membrane, vascular connective tissue, and scattered bundles of 
muscle. 

Clinical History. — The patient was a man, aged 49. wlio had suffered 
from progressive dysphagia and vomiting for ten years. Attempts to pass a 
bougie failed, the instrument being arrested 7 in. from the teeth. He became 
very emaciated, and eventually died three days after a gastrostomy. 
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XXXVI. MALIGNANT TUMOURS OF THE PHARYNX. 


TV /f ALIGNANT tumours of the pharynx may be classified according to 
their origin in the nasopharyx, oral pharynx, or hypopharynx (laryn- 
geal pharynx). 

In the nasopharynx carcinoma is a rare disease. Its usual site is the 
lateral wall, where it is apt to invade the Eustachian tube, soft palate, and 
the branches of the second division of the maxillary nerve in the spheno- 
maxillary fossa. Extra-pharjmgeal tumours arising from the base of the 
skull may involve the pharynx secondarily. The special tumour of this type 
is a fibroma which grows from the periosteum of the basi-oeeipital and dis- 
tends the nose and upper part of the face. It is a disease of young adult 
males. Verj’ rarelj^ a teratoma arising from the anterior growing point of 
the embryo occurs as a congenital growth in this situation. 

Tumours of the oral pharynx arise chiefly in the tonsil or its immediate 
neighbourhood. Apart from carcinoma, the chief types are endothelioma and 
lymphosarcoma . 

Tumours of the hypopharynx include three main groups ; — 

1. Those which arise around the upper aperture of the larynx — epi- 
laryngeal — and interfere with the upper aperture at an early stage of their 
development. 

2. Tumours of the sinus pyriforrais, which often reach an ad^■anced stage 
before causing symptoms. The main direction of extrapharyngeal e.xtension 
of a carcinoma of the sinus pyriformis is outwards through the ala of the 
thyroid cartilage and to the glands of the deep jugular chain. Carcinoma in 
these two sites is almost confined to men. 

3. Post-cricoid carcinoma, which is a disease of women, and arises at 
an age earlier than that usually associated with carcinoma. It commences 
on the pharyngeal mucous membrane covering the back of the cricoid carti- 
lage, and spreads in a tubular form around the lowest part of the pharynx, 
producing a gradually increasing stenosis. 

In addition to these relatively common types are the carcinoma of the 
lateral pharyngeal wall, which is a disease of males, and the carcinoma arising 
in the posterior laryngeal wall, which is more common in men but also occurs 
in women. 

All forms of carcinoma of the hypojrharynx are of squamous eirithelioma 
type. 
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CARCINOMA OF HYPOPHARYNX. 

The viscera of a neck in longitudinal section. 

The wall of the pharynx and upper part of the oesophagus is infiltrated 
by a white growth for a length of 6 cm. The growth is cylindrical in shape 
and has almost obliterated the lumen of the pharynx. In front it extends 
on to the back of the ar\d;enoids and causes fixation of the vocal cords by 
limiting the movement of the crico-arytenoid joint. At a lower level it infil- 
trates the cricoid cartilage, and a nodule projects forwards beneath the 
mucous membrane of the trachea. 

Museum of Umversity College Hospital, 13.AH.3 

Clinical Histoky. — The patient was a woman, aged 57, who was 
admitted to hospital in a state of starvation. For six years she had had 
hoarseness and occasional loss of voice. For eight months she had been 
losing weight. For five months she had had difficulty in swallowing. The 
primary growth could not be felt through the neck, but there was a hard 
palpable gland. She died a few days after gastrostomy had been performed. 

The gland in the neck contained groniih. 
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CARCINOMA OF SINUS PYRIFORMIS. 


A pharynx, larynx, and base of tongue. The j)harynx lias been opened 
from behind. 

The right pyriform sinus is oeeupied by an ulcerating growth with raised, 
irregular margins. The growth has invaded the right ary-epiglottic fold and 
has extended aeross the epiglottis to the opposite side. 

On the right side of the specimen is an enlarged lymph gland containing 
growth. 

IIu ) itcri ( i)i j \ Iiificuvi , /f.C.iS'.. 1790.1 

Microscopic Structure. — Squamous-cell epithelioma. 

Clinical History. — The patient was a man. aged 64, who complained 
of a sore throat for a year. For three months he had had a continuous 
burning pain in his throat, and for one month his voice had been husky. He 
was spitting blood and mucus. 

On examination there were hard, enlarged glands on both sides of the 
neck, and, in the position of the epiglottis, an irregular mass which bled when 
touched. Tracheotomy was performed two weeks before death. 

Autopsy. — There was a secondary growth 'in the lower part of the left 
lung continuous with a mass in the bronchial glands. There was an abscess 
in the base of the right lung. 
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CARCINOAIA OF ARY-EPIGLOTTIC FOLD. 


A pharynx with tire tongue and larynx. The pharynx lias lieen opened 
from behind. 

An uleerated carcinoma has grown from the back of the right ary- 
epiglottic fold. It fills the right pyriform sinus and extends round the pos- 
terior wall of the pharynx to the left side. On the right side the growth has 
extended out into the glands of the neck, disjilaeing the common carotid artery 
outwards and backwards. The mneous membrane lining the left pyriform 
sinus is intact. 

JMiiscum of Utiivcrxitii College Ilospilnl, V2.A1I.4 


Microscopic Stuucturr. — Squamous epithelioma. 

Clinical History. — The patient was a man, aged .'lO. who was admitted 
to hospital with urgent dyspnoea, for which tracheotomy was performed under 
local amesthesia. He died nine days later. 

Autopsy. — (Edema of lungs. 
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SARCOMA OI-’ PHARYNX. 


A pharynx with the iarjnix and base of the tonifiie. ojiencd from Ijohind. 

Four tumours have grown beneath the nuieous membrane. The largest 
is oval in outline and invoh’cs the left nrv-cpiglottie fold. A .second lies in 
front of the epiglottis and is continuctl forwards over the base of the tongue 
to the left tonsil. The right tonsil is greatly enlarged, and in contact with 
it is a fourth tumour projecting backwards from the base of the tongue. It 
is probable that the enlarged right tonsil represents the primary tumour to 
U'liieli tlic others are .secondary. 

Itunicrum Miiscioii. Jt.C.S., I;"-}..! 

Miciioscopic STaucTU)tK. — Lymphosarcoma. 

Clinical IIistorv. — The patient was a man, aged 71. in whom the 
tumours began to grow eighteen months before admission to, hospital. Eventu- 
ally respiration became so difficult as to necessitate tracheotomy. There were 
many enlarged, soft glands in the neck. 

Autopsy. — The mucous membrane of the stomach was thickened by 
infiltration with small round cells similar to those which composed the 
tumours of the pliarynx. The mesenteric glands were slightly enlarged. 
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XXXVII. DIVERTICULUM OF THE (ESOPHAGUS. 

( Traction Divert icnlu m.) 


A SMALL diverticulum from the middle or lower ]iiirt of the msophagus 
may be produced by the shrinking of some inflammatory focus, such 
as a tuberculous gland, Avhich is adherent to its outer surface. The gland 
becomes apposed to the oesophagus when it is in a state of inflammatory 
swelling. When the tuberculous process subsides as the result of fibrosis the 
gland shrinks and approximates the two structures to which its poles arc 
adherent. One pole of the gland is xisually attached to the bifurcation of 
the trachea, and hence the diverticulum is drawn u]5 from the ocsoj^hagus so 
that its axis is either horizontal or slopes downwards towards the mouth. 
For this reason it rarely happens that food collects within it to cause pressure 
or inflammation, and the existence of the divcrliculum is seldom suspected 
during life. Occasionally the mouth of the diverticulum is directed upwards, 
and the sjmiptoms then resemble those of the more common dii'crtieulum of 
the phaiynx. 


DIVERTICULUM OF GESOPHAGUS. 

An oesophagus with the laiynx, trachea, and part of the right lung. 

Immediately below the bifurcation of the trachea is a diverticulum 
arising from the right anterior aspect of the oesophagus. It is hemispherical 
in shape, with a diameter of 1-J- in., and its apex is attached to a tuberculous 
gland below the bifurcation of the trachea. The rest of the oesophagus is 
normal. 

At the apex of the right lung is an irregvdar cavity surrounded by dense 
fibrous tissue. In the lower part of the lung are scattered miliary tubercles. 

Ilunlen'tin Miiscitm, li.C.S., 0077.2 

Micuohcopic Structure. — The wall of the diverticulum contains repre- 
sentatives of all the laj^ers of the msophagcal wall. The lung is tuberculous. 

CuiNiCAL History. — The patient was a man. aged 52, who suffered from 
chronic pulmonary tuberculosis. For nine months before his death he had 
complained of indigestion with a feeling of fullness after taking solid food. 
Towards the end he felt that there was a lump behind the sternum where 
food was arrested. He often vomited a quarter of an hour after meals and 
this gave him relief. The eating of solids was difficult and was immcdiatelj" 
followed by regurgitation. 

The pouch was seen b}' X rays. 

Death from exhaustion. 
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DIVERTICULUjM of a-]SOPHAGUS. 



Part of an a-sophagus Avitli the bifureation of the trachea. 

Immediately below the bifurcation is a small traction diverticulum of 
the oesophagus the size of a ]5ca. A short distance lower down is a second 
]30uch f in. in diameter. The pouches protrude through the separated muscular 
fibres of the oesophagus, and each is adherent to a pigmented lymph gland. 

Iliiiiferiaii Miiscii7ii, U.C.S., G07C.1 
C 1 .INICAL Histoky.— F rom a man of 72. 
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XXXVIIL CONGENITAL MALFORMATIONS OF THE 
(ESOPHAGUS. 


HTHE trachea and oesophagus are developed from the foregut and are 
■*' differentiated from one another by the fusion of the two lateral halves 
of the cesophago-tracheal septum. These fuse last at the eaudal end, and at 
this point an oesophago-traeheal fistula may be left. The upper part of the 
oesophagus usually ends blindly opposite the fistula. 

The congenital abnormalities compatible with life arc stricture and a 
thoracic position of the cardia. In the latter condition, a cone of stomach 
passes up through the diaphragm to Join the oesophagus about the level of 
the 8th dorsal vertebra. There may be a strieture at the Junction. 
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CONGENI'J’AL ATRESIA OF 
OESOPHAGUS. 


(Ti{Acin:o-a-:soi’iiAGK.\L Fjstgla.) 

TJjc tongue. Jan’iix, oesophagus. 
Iraehea, and stomacli of an infant. 

TJic up])cr ])art of tlie ccso- 
pl)agiis is dilated and ends blindly 
opposite the lower part of the 
trachea. The lower jjart of the 
oesophagus opens into the trachea a 
short distance above the bifurcation. 
On the anterior asjject of the stomach 
is a gastrostonij’’ opening. Gastro-- 
stoiny was performed five da}'s after 
birth on account of inability of the 
child to take food. Death one week 
later. 

Museum of IhiivcrsUy College Hospital, 
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XXXIX. CARDIOSPASM. 

{Achalaxia ; Qisophageckmia.) 

T N this condition tiiere is imperfect co-ordination of tlic neuromuscular 

mechanism of tlie oesophagus in the sense that the cardiac spliineter is 
cither excited to spasm or fails to relax during the act of swallowing. 
The clinical manifestatioji of this is dysphagia, and the anatomical result is 
progressive dilatation and hypertrophy of the lower three-fourths of the 
oesophagus. 

The disease begins between the ages of 20 and -to and is twice as common 
in women as in men. The subjects are frequently of a nervous type, and 
have occasionally been found to have a chronic ulcer of the stomach or 
duodenum. 

The dilated portion of the oesophagus ])as its muscular coat increased in 
thickzress and its mucous membrane congested and frequently ulcerated. 
The muscular hypertrophy stops a short distance above the cardia, which is 
normal in appearance and affords no organic cause of obstruction. When 
examined at operation, a finger passed up through the stomach is tightly 
gripped by the cardiac sphincter. 

The dilatation of the oesophagus is progressiAT, and according to the 
stage at which it is examined the A'iscus nzay be fusiform or pear-shajjed, or 
show an increased length, rvhich is accommodated bj^ a sigmoid curve above 
the diaphragm. The lowest inch or more of the oesophagus from the upper 
limit of the cardiac sphincter to the junction rvith the stomach remains of 
normal calibre. 
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CARDIO-SPASM. 


The lower ])art of an oesophagus opened out with a portion of the cardiac 
cud of the stomach, parts of the right lung, trachea, and aorta. The oesoph- 
awus has been cut across about ll. in. above the bifurcation of the trachea. 

The (esophagus is greatly dilated and measures oh in. in circumference. 
At about 2 in. from the lower end it suddenly contracts, and at the cardia 
has a circumference of 1 in. only. Except at the lowest part the wall is 
thickened by hypertrophy of its muscular coat and by chronic inflammation 
of its mucous membrane. Four inches above the lower end there is localized 
bulging, 3 in. in diameter, of the airterior wall. For the most part the surface 
of the mucous membrane is covered with small, shallow, acute ulcers. Tliere 
is no scarring round the cardia. The glands along the (esophagus are not 
enlarged. The glands in the hilunv of the lung are enlarged and caseous, but 
are not' adherent to the oesophagus. The lower lobe of the lung is consolidated 
and contains numerous miliary tubercles. The upper lobe lias collapsed. 

Hunterian Museum, B.C.S., 0075.1 

Clinical History.— The patient was a man, aged 32, who complained 
of wasting and indigestion which had commenced at the age of 14 and was 
associated with vomiting immediately or shortly after food. Ten months 
before he was admitted to hospital he had a severe hfematemesis lasting for 
four days. He became emaciated and died of broncho-pneumonia. 
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CARDIO-SPASM 



Hunterian Museum. R.C.S., 6075.1 
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XL. SIMPLE TUMOURS OF THE (ESOPHAGUS. 

OIMPLE tumours of the oesophagus cause no symptoms unless and until 
they become polypoid. They are most often found towards the upper 
part of the oesophagus in old men. Fibromyoma, frbronva, and lipoma are 
the usual varieties. All are rare. 


[(Esophageal Varix. — ^This condition is illustrated in the Atlas of 
Pathological Axatomy, Part 8, April, 1927, p. 177.] 


n.7 


Alla» of Pallioloriicri! Ayiatomit 



BRANCHIAL CYST. 



The viscera of a neck with the pharynx and oesophagus opened from behind. 

An oval cyst IJ- in. in its long diameter is embedded in the left wall of 
the oesophagus and projects forwards by the side of the trachea below the 
thyroid gland. The recurrent laryngeal nerve was superficial to the cyst. 

Ihmtcrian Mnscum, K.C.S., 1211.1 

Microscopic Structure. — The wall of the cyst is composed of a mucous 
membrane lined by columnar epithelium. Outside this is a double layer of 
unstriated muscle and then a layer of striated muscle on the surface. 

The cyst is probably dei’^eloped from the 4th branchial cleft depression. 
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XLI. CARCINOMA OF THE (ESOPHAGUS. 

{Malignani Siriclurc.) 

^ ARCINO^MA of the oesophagus is more ooiunion in men tlian in women 
and is almost always of the squnmous-eell variety with cell nests. 
Oecasionally it is of the hasal-cellcd type. A few cases of columnar-ccllcd 
carcinoma have been recorded arising from ‘islets’ of gastric mucosa. 

It affects chiefly the narrow portions of tlic tube and is tliereforc most 
often seen at the upper and lower ends and at the point rvhcrc the a-sophagus 
crosses the left bronchus. 

The growth tends to spread round the circumference until it lias involved 
a complete section of the a-sophagus. In the longitudinal direction the infil- 
trated zone may be narrow, but is more often of considerable extent. On the 
mucous surface the carcinoma forms an ulcer with raised everted edges and 
an irregular floor. Sometimes a bulky fungating tumour is jn-oduccd. In 
all cases there is progi-cssivc stenosis at the site of growth. Above, the 
muscular coat is hypertrophied, but there is little dilatation, since there are 
no contents to collect as in the intestine above a stricture. 

Direct extension of the ulcerating growth may invoh e the trachea, the 
vessels and nerves of the mediastinum, or the pleura, and perforation into 
neighbouring cellular tissue may cause mediastinal abscess. Secondary 
deiiosits are common in lymphatic glands, but arc rare in distant parts. At 
the upper and lower ends of the asophagus carcinoma tends to invade the 
pharynx and stomach res]:)ectively, and, conversely, carcinoma of the cardiac 
end of the stomach may extend into the a-sophagus. At the upper end of 
the asophagus the invasion of surrounding structures may give rise to physical 
signs at an earlier date than the constriction of the asophagus. Thus the 
appearance of a hard indefinite lump in the thyroid, combined with hoarse- 
ness, may precede difficulty in swallowing. 

As in the case of the colon, secondary deposits on the mucous membrane 
may be associated with a primary grorvth at a higher level. 

Sarcoma of the asophagus is rare. 
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[CARCINOJIA OF 
(ESOPHAGUS. 

A pharynx and oesophagus 
with tlie tongue, larynx, and 
trachea. 

The upper end of the oesoph- 
agus and the adjacent part of 
the pharynx is the seat of a 
slightly raised and ulcerating new 
groni;h. On the right the grondli 
has extended more deeply and 
has perforated the trachea imme- 
diately below the larynx. The 
tracheal lymph-glands are deeply 
pigmented, and on the right side 
are considerably enlarged by 
secondary deposits of growth. 

Jhmterian Mnscwn, li.C.S., 1997.1 

Microscoiuc Structure. — 
Squamous-cell carcinoma. 

No clinical history. 
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CARCINOMA OF CICSOPIIAGUS. 


Four sections of an oesophagus, traclica, thyroid, and surrounding tissues. 

In the uppermost section the upper border of a carcinoma of the orsoph- 
agus is seen. The growth is infiltrating tlie trachea and the tissues between 
the trachea and the carotid artery on one side. 

In the next section there is communication Ijctwecn the crsojjhagus and 
traclica and a further sprca<l into the surrounding tissues. 

In the third section the growth encircles the trachea. 

In the lowest section no growth can be seen in the ccsophagus, but one 
lobe of the thyroid is infiltrated, together with a lymph-gland of tlic deej) 
jugular chain on the same side. 

Museum of Vuhrrsili/ College Ilospilal, TRiJ 

Microscopic Structure. — Squamous-ecllcd carcinoma. 

Clinical History. — The patient was a male clerk, aged 56, who suddenly 
lost his voice while talking to friends eight months before admission to hospital, 
and had never recovered it since. For six weeks he had brought up mucus 
from his throat, but liad no difficulty in swallowing until shortly before 
admission. For two months he had had a cough and for one month had been 
short of breath. 

On admission he was emaciated, with a weak and husky voice and 
frequent short cough. He could SAvallow fluids only. 

The cricoid cartilage and trachea were displaced to the right by a hard 
mass which moved on swallowing. In the lower part of the left posterior 
triangle was a hard lymph-gland. The right vocal cord was normal, the left 
was immobile. X-ray showed obstruction at the upper end of the oesophagus. 

He died three hours after a gastro.stomy. 

Autopsy. — Purulent bronchitis and myocardial atrophy. 
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CARCINOMA OF (ESOPHAGUS. 
(Pervohatixo Trachea.) 


The upper third of an oesophagus witli the larynx and trachea. Tlie 
oesophagus has been opened from bcliind. 

For about .3 in. below the ericoid cartilage the wall of the eesophagus is 
infiltrated with new growth in the whole of its circumference. The lumen 
is dilated. The anterior wall of the cesoj:)hagus at the site of the growth is 
extensively destroyed, the base of the \dccr being formed by infiltrated peri- 
oesophageal tissues. At the up])cr part of the ideer there is a large perforation 
into the trachea. The cellular tissue of the mediastinum and right side of the 
neck is infiltrated by growth and there arc nodidcs in the u])pcr part of the 
pleura on both sides. 

IliiDicriaii Museum , li . C . S ., G107.1 

Microscopic Structure. — Squamous-ccllcd carcinoma. 

Clinical History. — The patient was a man, aged 6S, who first com- 
plained of hoarseness twelve months before he came to hospital for examina- 
tion. and the hoarseness was followed by increasing difficulty in swallowing. 
Latterly there had been occasional pain in the right side of his chest. On 
examination he could swallow soft solids. There were hard glands on both 
sides of the neck. The right vocal cord was fixed in adduction and a ragged 
ulcer was seen in the upper third of the oesophagus by direct inspection. 

Treatment by X rays once a week for nine months produced considerable 
improvement in swallowing and a decrease in the size of the glands. 

He died nine months later from broneho-pneumonia following perforation 
of the trachea. 
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CARCINOjMA of ffiSOPIIAGUS. 

(PEltFOltATIKG TkACIIEA.) 

An oesophagus tlie larynx and trachea. Tlic oesophagus lias been 

opened from behind. 

The M’hole circumference of the ocsopiiagus is infiltrated ivith carcinoma 
for 3i- in. above the bifurcation of the trachea. At the upper end of the 
growth is a perforation into the trachea measuring 1 in. in vertical length. 
Below this is a smooth ulcerated surface where the growth has largely been 
destroyed by radium. The glands on cither side of the oesophagus and the 
peri-oesphageal cellular tissue are infiltrated by growth. 

Iluutcrkw Museum, li.C.S., C107.2 

Microscopic Structure. — Squamous-celled carcinoma. 

Clinical History. — The patient was a man, aged C3, who had com- 
plained of dysphagia for one month. GEsophagoscopy showed narrowing of 
the gullet below the level of the 8th dorsal vertebra. Some tissue removed 
10 in. from the teeth contained carcinoma. Gastrostomy was performed on 
account of increasing dysphagia. Four months later a friable bleeding mass 
was seen in the position of the growth. After treatment by radium the patient 
was able to swallow light solids for a time. 

He died from perforation of the trachea. 
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CARCINO:\IA OF (ESOPHAGUS. 


Part of an oesophagus ■\vitli tlie lover end of the traehea and tlic areh of 
the aorta. 

The oval uleerated growth of the oesophagus has ])erforated the aorta. 
The aperture in the aorta is a slit :} in. long between the mouths of two of the 
intercostal arteries. Its edges ai-e undermined and arc turned towards the 
lumen of the aorta. 

llmiterian Miisoiw, U.C.S., 1908.1. 

Miciioscopic Structuhk. — Squamous-ccllcd carcinoma. 

Clinical Hlstohy. — The jiatient ivas a man who had been attending the 
out-patient department for some months for carcinoma of the oesophagus. 
He was admitted to hospital four hours after a hrematemesis. Three-quarters 
of an hour after reaching the ward he had a fatal hannorrhage from the mouth 
and nose. 
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CARCINOMA OF QiSOPIIAGUS. 

(Pkui'oratixg Aorta.) 

Part of an oesophagus with the bifurcation of the trachea, the aortic 
arch, and part of the descending aorta. The ocsopliagus has been opened 
from behind. 

The incision of the oesophagus jiasscs through an ulcer which involves 
the posterior and left lateral Avails. The ulcer is situated H- in. below the 
bifurcation of the trachea and is IjJ- in. iir length. In some parts the edge is 
thickened and slightly overhangs the base. In others the edge sheh^es on 
to the surrounding mucous membrane. The base is smooth and closely 
adherent to the descending aorta. Towards the upper part is a circular 
depression in. wide Avith a circular perforation in the middle through Avhieh 
the lumen of the oesophagus eommunicates Avith that of the aorta. 

IlvtUerian Museum, Ji.C.S., GOS^.u 

Microscopic Structure. — T he base of the ulcer consists of dense fibrous 
tissue infiltrated Avith leucocytes, and containing fat in its deeper parts. The 
surface of the ulcer is necrotic, and beneath are narroAV tracts of epithelial cells, 
polyhedral in shape, extending into its deeper la5>^ers. 

Clinical History. — T he patient Avas a Avoman Avho Avhile under treatment 
for extensh’^e bullous eruption suddenly became pale, and on the folloAving 
morning sat up, vomited half a pint of blood, and fell back dead. 

Autopsy. — The stomach and intestines contained a large quantity of' 
blood. 
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CARCINOMA OF (I'lSOPIIAGFS 
{Peri'ouatino BitoKcncs.) 



Back A''ihw. 

Hunterian Museum, R.C.S., 6106.1 
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